








THE WEEKLY JOURNAL OF PRACTICAL INFORMATION — 





VOLUME CXVI. 
NUMBER 24 


NEW YORK, 


JUNE 16, 1917 














etc SS et ei Satine 

















Some of our major fire-loss causes, as shown by figures for New York State 


1. Miscellaneous causes, 6.8 per cent of all fires.—2. Smokers’ carelessness, 4 per cent.—3. 
6. Defective chimneys and flues, 4.1 per cent.—7. Electricity, 4.7 per cent.—8. Exposure, 14.3 per cent.—9. Sparks and spontaneous combustion, 5.1 per cent. 
In addition there is the item of 46.5 per cent due to unknown causes which would be represented by a circle of diameter two inches greater than the length of this page. 


size, to these figures. 


How We Burn Up Our Property 

NALYSIS of a year’s fires in New York State brings 
out figures rather uncomplimentary to the owners 
of the damaged property. Out of a total loss of some 
$20,000,000 no less than 21.7 per cent is found to fall 
under causes wholly preventable and 31.9 to have been 
in part at least avoidable, while 46.5 per cent is at- 
tributed to unknown causes. Among the strictly pre- 
ventable causes we find all manner of faults which may 
be classified as bad construction, bad installation and 
bad practice. Defective chimneys, improperly ex- 
posed steam pipes, hot ashes or coals, are merely a few of 
many examples which might be given of the items which 

constitute the cause of an annual loss of $4,358,618. 
Closer analysis of the partly preventable and the un- 
known causes increases this charge against our careless- 
ness. Of the former, it is estimated that at least half of 
the fires caused by electricity, by sparks from fires or 
machinery, by spontaneous combustion and by explosion 
are preventable. These items total $2,262,268, and con- 
stitute 11.4 per cent of the total. Fires costing $593,107, 
or 3 per cent of the total, were traced to incendiaries; 
and while this can hardly be charged to carelessness in 


Incendiarism, 3 per cent.—4. 


the same manner as can other items, it is certainly pre- 
ventable in its entirety. Even if we then allow lightning 
and miscellaneous causes known but not classified, with 
losses of $654,042 or 3.2 per cent of the total, to go 
entirely under the heading of non-preventable—surely 
a liberal concession—we will have added to our 
preventable causes a loss of $1,724,241, or 8.6 per cent 
of the total. We have altogether then 30.3 per cent of the 
fire loss known to be preventable and 8.9 per cent con- 
ceded to be non-preventable. There is in addition an 
item of 14.3 per cent attributed to exposure frem other 
fires, and then the 46.5 per cent of loss from unknown 
causes. 

Now it is certain that the exposure charge is complete 
in itself. If a fire breaks out upon Mr. X’s premises, it 
may consume all evidence of its origin; but if it spreads 
to Mr. X’s property from that of Mr. Y, across the street 
or next door, this fact is bound to be known. Hence, the 
item “unknown causes’’ contains no losses due to ex- 
posure; and if we are to make any assumption about it, 
this can only be that it must be distributed between 
preventable and non-preventable in the same ratio as the 
fires of known primary causes. 


Heating and lighting appliances, 7.3 per cent.—5. Matches, 4.3 per cent.— 


The circles are proportional, in 
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This brings us to the “exposure” item: One of the 
problems confronting the insurance experts who worked 
out the figures which we quote was whether loss from 
exposure should be charged against the same cause as the 
fire from which the damage spread, or kept as a separate 
caption. The celebrated case of Mrs. Murphy's cow and 
the Chicago conflagration was cited as evidence; it 
would surely have been unfair to charge the unfortunate 
bovine with the universal destruction for which poor 
construction and inadequate protection were really 
responsible. - Besides, if kept under 
this item is subject to statistical 
moment; while if bulked into the 
entries it would be instantly lost for good. 
fire which caught from another fire is 
the item “exposure,” regardless of the cause of the 
generating fire. At the very best, it is plain that 77.3 
per cent of this loss is preventable—by the other fellow. 
But the insurance companies tell us that by proper safe- 
guards such loss can be made practically out of the 
question—in other words, that it is wholly preventable, 
by the prospective loser. 
(Concluded on page 603) 
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The object of this journal is to record accurately and 
latest 


news of the day. 


lucidly the scientific, mechanical and industrial 
As a weekly journal, it is in a posi- 
tion to announce interesting developments before they 
are published elsewhere. 

The Editer is glad to have submitted to him timely 
articles suitable for these columns, especially when such 


articles are accompanied by photographs 


War and Business 

DISTINCTIVE feature of a democracy—we 

are not altogether sure whether it is an advan- 

tage or a drawback, and so refrain from calling 
it either-——is that, in an emergency of any sort, there is 
always a prodigious number of volunteers eager to tell 
us in clarion tones just what to do about it. Unfor- 
tunately, these self-constituted prophets are usually in 
hopeless disagreement as to the proper method for lead- 
ing the nation out of the wilderness; but this does not 
necessarily imply that their well-meant efforts represent 
a total loss of energy. It is entirely possible to accept 
the good which can be found in each proposition and, 
rejecting the bad and the extremes, to consolidate the 
various elements of widsom into a rational program. 

This we are slowly doing in the present emergency. 
We have listened to the pleas of the “business as usual”’ 
extremists, who would refuse to recognize, by word or 
deed, that war exists, who would, in some unexplained 
mysterious way, raise industrial and military armies of 
millions without taking any man from his present work. 
We have given respectful audience to the violent pessi- 
mist who would make it almost a capital offense for an 
individual to indulge in any other act than eating, sleep- 
ing, making munitions and worrying. And we have 
with us, as always, many more or less contemptible 
wretches whe would more or less deliberately apply the 
former philosophy to their particular lines of 
business while subjecting all others to the latter. 

As rapidly as possible we are assimilating these diverse 
viewpoints and striking the happy medium. -That 
such a medium exists is obvious. Few, indeed, are the 
activities so totally frivolous that they deserve utter 
suppression. Few, indeed, are the industries or busi- 
nesses or vocations which can be so suppressed with 
net gain to the nation. On the other hand, aside from 
the making of staple foods and munitions, there is 
hardly an industry which cannot properly and profitably 
be called upon to make certain downward revisions. 

Nowhere, perhaps, is the business of adjustment to 
the correct wartime basis being more promptly or more 
intelligently carried out than in the case of the railroads. 
it is vital that all roads rearrange their schedules with 
a view to conserving fuel supply and to increasing 
capacity for moving coal, food, government materials 
end troops. it is obvious, however, that the ordinary 
passenger and freight schedules cannot be suspended 
indiscriminately; even in the midst of the greatest war 
of all time, we must travel and we must ship. 

It is possible, however, to consolidate many passenger 
trains, running one in place of two or three or even more; 
and this possibility applies to single roads and between 
several roads. It is convenient for a commuter to know 
that trains run 15 minutes apart, but this frequent service 
is not necessary; it is pleasing to the New Yorker to know 
that he has a choice between some fifty trains for his 
Chicago trip, but he could do as well with less, especially 
when several of them leave at almost the same instant 
over different lines. Dining cars are pleasant places; 
but it is absurd to suppose that a man cannot so adjust his 
affairs and his appetite that he will survive the trip from 
New York to Bosten or Washington, from Chicago to 
St. Louis, without refreshment en roule—and for every 
diner eliminated, a coach carrying 80 passengers can be 
added. Nor is it necessary to run half a dozen sleepers on 
a single train, each half filled, simply in order that 
passengers may reach a wide variety of destinations 
without getting up at 4 A. M. By the same token 
the traveling public may well be asked to ride more 
in 80-passenger coaches and less in 30-passenger parlor 
ears; the latter are luxurious, but far from essential. 

These and similar economies reduce the equipment 
and personne! which the roads must devote to certain 
branches of service, without cutting down the value 
of that service to the users. One road expects to save 
6,000 car miles per day upon the eastern half of its 
system by such measures. And the business man in all 


own 


SCIENTIFIC AMERICAN 


fields may take his cue from the action of the carriers. 
He may ask himself in what directions he can cut down 
his consumption of labor, material or transportation, 
By putting 
the question of wartime adjustment in this light and 
answering it intelligently, he can at once accomplish 
the most good and the least harm. 


without serious prejudice to his customers. 


Coéperation of Motor Truck Manufacturers for 
the Good of the Nation 


HIS war is accomplishing wonders that were con- 

sidered beyond the realm of possibility a few 
years ago. The spirit of codéperation that is 
being manifested in every direction is remarkable, and is 
filling the entire land with the fervor of patriotism. 

A magnificent example of coéperation is furnished 
by the Society of Automotive Engineers in conjunction 
with the Advisory Commission of the Council of National 
Defense, when, at a recent meeting, the decision was 
reached that the engines and transmissions to be used in 
the majority of the military trucks shall be interchange- 
able regardless of the particular make of the truck. The 
importance of this decision can gearcely be overesti- 
has already made a specialty of 
standardization, and when an article has become stand- 
ardized we have been able to outstrip foreign competitors 
in quantity and quality of output. 

In the motor commercial 
America leads the world. Naturally our allies expect 
us to make a very large contribution to the motor 
equipment of the men who are fighting the invader in 
France. Our manufacturers are now bidding on 70,000 
military trucks for our army, and when the American 
Army appears in Europe it will undoubtedly be the best 
motored army in the field. We are planning to use 
motor transportation, not only for supplies but also for 
hauling field guns. We have actually built the first 
completely motorized artillery battery. 

The advantage of motor transportation over the horse- 
drawn type is to be found not only in the field but chiefly 
in the repair shop. When the horse is slightly injured 
it takes a long time to perfect repairs, for Nature is a 
slow mechanic; and if a horse is badly injured it must 
be scrapped forthwith. The motor vehicle, on the 
other hand, when tended by skilled and resourceful 
mechanics such as have been developed in large numbers 
in this country, may soon be put in shape for further 
use, even when seriously disabled. The part that the 
repair shop plays in war is much greater than that in 
the walks of peace, because not only must the truck 
contend with natural difficulties, but it must be strained 
to the limit to carry supplies and is exposed to the 
cunningly devised hazards prepared by the enemy. 
It is of the highest importance, therefore, that every 
facility be provided for making quick repairs. If motor 
trucks of a dozen different types are in use and each 
requires its own special spare parts and also a mechanic 
skilled in handling its own particular mechanical pecu- 
liarities, the time consumed in making repairs will un- 
doubtedly be greatly increased. By having standard- 
ized parts which are interchangeable, no matter what 
the make of truck, the stock of spare parts may be 
reduced and the time consumed in replacing an injured 
member may be materially cut down. A smaller force 
of mechanics will be required for emergency repair 
work and the efficiency of the repair department will 
be greatly increased. 

The decision to standardize the motor truck parts was 
10t reached without a great deal of compromising upon 
the part of the various commercial interests involved, 
and their willingness to give up individual consideration 
for the good of the nation is deserving of the highest 
commendation. The benefits of this willing compromise 
are sure to be felt in the commercial as well as the 
military use of the motor vehicles and the manufacturers 
of standardized trucks will undoubtedly receive a just 
reward. ; 


Pressing Problems of Science Still Unsolved 
E had occasion to announce a few weeks ago 
the creation of an Industrial Research Labora- 
tory under the auspices of the French 

Academy of Sciences. In a notable address before 
that body, M. Henry le Chatelier, professor at the 
Sorbonne and at the School of Mines, has called at- 
tention to certain problems that press for a speedy 
solution, and has set forth the principles which must 
guide collaboration between scientists and industrialists. 
He particularly voiced the warning that if either en- 
croach too far upon the proper domain of the other 
the result will be a needless and disheartening waste 
of both money and time. 

A striking example of failure to apply this principle is 
offered in the attempts of the great French glass-works to 
discover the secrets involved in the manufacture of 
chemical glassware, of which, three years ago, Germany 
was the great purveyor to all the world. Here the 
empirical gropings of the industrialists are sorely in need 
of scientific guidance. Each fusion of a new trial mix- 
ture, made in-the ordinary crucible of the works, costs 
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about a hundred dollars, which is a dead loss if the glass 
is unsatisfactory. But a man of science devoting himself 
to the study of this question makes his tests with a few 
grams of material melted in the laboratory in a platinum 
crucible, instead of requiring three or four hundred 
kilograms. Moreover his first and most important 
tests would be directed to the determination of genera] 
laws. Since the principal quality demanded is a wide 
scale of fusibility, a first step should be to measure the 
variation of the coefficient of viscosity with relation to 
temperature and chemical composition. Thus the num- 
ber of industrial castings would at once be definitely 
limited. In the same way the laws of dilatation which 
play so important a part in ceramics can be determined, 
as well as the degree of electric resistance, where the 
manufacturer of insulators is concerned, or of chemical] 
inalterability where it is a question of instruments for 
analytical use. As M. le Chatelier observes, such 
labors are truly the province of the scientist, for though 
the task is tedious the results when once determined, 
xan be utilized for centuries. 

Under the head of metallurgy, the lecturer pointed out 
that in the manufacture of projectiles for naval warfare 
it is highly important to possess a means of measuring 
the degree of hardness of tempered steel. The present 
methods are unsatisfactory, the least faulty being by 
the sclerometer of Shore, which makes use of the re- 
bound of a small steel projectile terminating in a diamond 
point. But the results are not conclusive, since they 
depend upon a combination of factors, notably upon the 
form of the pieces shocked. Here is a highly interesting 
field of study, that of the laws of rebound of elastic 
bodies, a subject in which we are but little more ad- 
vanced in knowledge than Leonardo da Vinci. A com- 
bination of calculation and critical experiment ought to 
enable us eventually to define conditions in which other 
factors would be so far eliminated that rebound would 
depend almost entirely upon superficial hardness. 

The increasing importance of high temperatures in 
various industries draws attention to the fact that 
existing pyrometers lack the precision which is desirable. 
Thus, the thermo-electric force of a couple depends above 
all on the temperature of the joint, but also, in a less 
degree on the law of distribution of temperatures along 
the wires between the elements. This is a phenomenon 
known as yet only qualitatively, but of which it is highly 
desirable to attain a quantitative knowledge. Again, a 
homogeneous wire, heated in the middle under such 
conditions that the temperature variation shall be 
different in different parts of the heated zone, gives rise 
to a parasitic thermoelectric force which varies in inten- 
sity with the nature of the metal. 

The indications of the optical pyrometer depend on 
the power of emission of the bodies observed. Up to 
the present time the emissive power of only three sub- 
stances has been investigated—platinum, iron oxide, 
and nickel oxide. Many familiar substances, therefore 
need to be studied in this respect. Finally, measure- 
ments made with the radiation pyrometer are influenced 
by the variable distribution of temperatures in the 
metallic container of the apparatus. This influence 
needs to be studied -in order to define the conditions 
required to annul such disturbance. It should be added 
that the Siemens-Callendar platinum resistance ther- 
mometer is very exact, but too fragile for usage in iron- 
works, while the normal gas thermometer, though also 
very precise, is too complicated except for laboratory use. 

Another domain of investigation concerns the con- 
ductivity of the materials employed for the walls of 
industrial furnaces, and of the masses of coal burned in 
them. These are essential factors in the economical use 
of fuels. While the conductivity of the various metals is 
well-known, only empirical information as to that of 
refractory materials is at our service, and this varies, 
moreover, from a hundred to two hundred per cent, 
according to the conditions of manufacture. Indeed, 
not even empirical information is at hand as to the 
conductivity of masses of coal, though this is the main 
factor in the fusion or non-fusion of puddler’s slag. 

The lecturer closed these stimulating suggestions by 
a few remarks on the application of scientific study to 
agriculture. Here, M. le Chatelier declares empiricism 
has had almost entire sway, even at agronomic stations. 
Yet such scientific researches as those of Boussingault 
and Schloesing are of the broadest value. A question 
which clamors for solution to-day is that of the laws 
governing the germination of seeds. Here the principal 
factors are humidity, temperature, and oxygen supply. 
“There are not to-day,’”’ he says, “half a dozen seeds 
which have been methodically studied in this regard; yet 
such a study should be made of thousands. This would 
permit the choice of plants suitable for a given climate 
with far more certitude than at present.” 

These are but specific examples that might be multi- 
plied in every realm of industry. The cardinal endeavor 
should be first, the effort to encourage the chemist, the 
physicist and the biologist by rewards sufficient to 
stimulate prolonged and patient research, and, second, 
the inducement of industrial leaders to seek the advice 
that only the trained scientist can give. 
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Naval and Military Notes 


The Question of Navy Ammunition.—The pros- 
pects of the Navy being able to secure a sufficiency of 
ammunition are decidedly encouraging. The adver- 
tisements of the Government for bids on target shells 
and common projectiles revealed the fact that thirty- 
four ammunition makers were ready to take orders for 
shells on a scale which proves the enormous capacity of 
American plants. Fourteen firms offered to take the 
entire order for 1,170,000 one-pounder shells, the total 
bids on this size being for nearly 20,000,000. One plant 
offered to turn out from 3,000 to 5,000 shell cases per day. 
There were seven bids for 3-inch projectiles at the rate 
of 10,000 a month. For the entire order for 3,000 14- 
inch shells there was six separate proposals covering 
the entire order. Other bids showed that the plants 
have a capacity of 30,000 6-inch; 2,500 14-inch and 
2,500 12-inch shells per month within thirty days after 
contracts are signed. 

Shell Expenditure on the Western Front.—The 
British Ministry of Munitions has stated that the 
British expenditure of shells of 6-inch caliber and up- 
ward during the first week of the offensive that opened 
on April 9th, was nearly twice that of the first week 
of the offensive on the Somme, while expenditure of 
such shells during the second week was six and a half 
times that of the second week on the Somme. The 
weight of projectiles fired from the German field guns of 
77 millimeters, in the Battle of the Somme in July of 
last year, was more than 121,000 tons, according to 
figures given in the Field Artillery Journal of the United 
States Army. These figures were taken from the report 
of General Sixt von Arnim, which states that one field bat- 
tery of howitzers expended in one day 3,500 gas shells. On 
the forty-mile battle front of the Somme the Germans 
had 3,500 guns and the total number of projectiles fired 
during the month is estimated at 15,732,500. 

The Quick Helm and the Submarine.—The ship 
that is quick on her helm has a much better chance to 
evade a torpedo than the one which has a large turning 
radius. Warships have been designed with this fact in 
view—not only is the helm made of large area but the 
deadwood is cut away much more than it is in merchant- 
It is quite possible to reduce the deadwood of a 
merchant ship considerably, particularly at the stern, 
without sacrificing any of the cargo carrying capacity. 
The wake of a torpedo can be seen at a considerable 
distance in a smooth sea, and there will be times when 
the difference between a short and long turning radius 
will mean the difference between being sent to the 
bottom and evading the torpedo altogether. During one 
of the fights at the mouth of the Elbe, off Heligoland, some 
sixty ships of the British and German fleets, all carrying 
torpedoes and using them freely, were engaged for about 
six hours’ time without a single hit being recorded. All 
of these were fast ships capable of quick manuevering. 

The Death of Louis Gathmann.—The death of 
Louis Gathmann at the age of 74, recalls to mind the 
indefatigable labors of this inventor in the development 
of the high-explosive shell which bore his name. It was 
Mr. Gathmann’s belief that it was not necessary to 
earry the high explosive shell through armor plate and 
into the interior of a ship, but that if a sufficient quantity 
were detonated against the outside of a ship it would be 
equally, if not more, destructive. He secured from 
Congress an appropriation for an 18-inch gun capable 
of throwing a shell containing 500 pounds of guncotton. 
Our Army and Navy officers held that the only effective 
shell would be one of the armor-piercing type provided 
with a delayed-action fuse, which would burst the shell 
back of the armor. Both types were tested at Sandy 
Hook about eighteen years ago. The armor-piercing shell 
penetrated an 11-inch plate and tore the backing to pieces. 
The Gathmann shell burst against the face of the plate 
but failed to do more than dent it in the earlier rounds, 
finally cracking it in two in the last round. The supe- 
riority of the armor-piercing shell was thus established. 


Interdependence of Westernand Eastern Fronts.— 
Undoubtedly one of the explanations of the intense and 
unbroken continuity of the French and British attacks 
on the Western front is the desire of the Allies to prevent 
active German operations against Russia during the 
period of re-organization which must take place as the 
result of the recent revolution. That this policy is 
effective is shown by the rumored and probable transfer 
of several hundred thousand German troops from 
Russia to France. So terrific is the pressure exerted 
by the Allies that Germany is probably unwilling, and 
indeed, unable to find sufficient troops for major opera- 
tions on both fronts at the same time. Any one who 
reads between the lines of the reports of the Western 
battles must realize that the losses on both sides are 
colossal, particularly those of the Germans in the many 
massed attacks they have made in the fruitiess effort 
to retake positions that have been gained by the Allied 
troops. Incidentally, the fact that Germany has trans- 
ferred such large forces from the Russian front proves 
that our worst fears as to the military dissolution of 
Russia are only too well founded. 
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Science 

Studies on the Strength of Hollow Tiles have been 
undertaken at the Bureau of Standards in response to 
requests from tile manufacturers, and the data obtained 
will be placed at the disposal of the American Society for 
Testing Materials, a committee of which has been 
charged with the task of preparing specifications for 
hollow building tile. The Bureau is building a number 
of experimental walls, five feet long by twelve feet high, 
and of various thickness. About fifty of these walls 
will be built, embodying different styles of construction. 
The tests of the walls will include one in which a load 
will be applied across the middle of the side, in order to 
give some idea of the ability of the walls to withstand 
wind pressure. 


The MacMillan Expedition.—<As we go to press the 
Museum of Natural History announces the delayed 
receipt of a long cablegram from Donald MacMillan giv- 
ing further particulars of the Crocker Land expedition, 
the safety of which we chronicled last week. This 
dispatch is of interest chiefly by reason of the details 
which it gives of the scientific results achieved by the 
expedition. The country now explored for the fir. time 
lies roughly between 77 and 79 degrees north and 90 and 
105 degrees west. In passing over Ellesmere Land to 
reach this region from Etah a “wonderful game coun- 
try’’ was traversed, abounding in wolf, caribou, musk-ox, 
seal, hare, ptarmigan, lemming, fox and polar bear; 
but west of 97 degrees this began to fail. Much coal 
was seen and the evidences noted of a recent coastal 
uplift along all shore lines. The botanical, geological, 
glaciological, ornithological, ethnological, archeological 
seismographic and meteorological work accomplished as 
a result of this trip is described as noteworthy. The 
role of the camera in modern exploration is again em- 
phatically demonstrated. The party is reported in good 
health and spirits, with a supply of food sufficient to 
make the normal Caucasian diet possible until August. 
A busy summer is planned while awaiting the arrival of 
the relief ship which will be sent out at the earliest 
possible date. 


Cosmophysical Observatories.—In last year’s report 
of the Carnegie Institution, Dr. Bauer, director of the 
Department of Terrestrial Magnetism, explained the 
need of establishing new observatories for making con- 
tinuous records of variations in the earth’s magnetic 
and electrical condition. ‘‘The belief,” he said, ‘“‘is 
becoming current more and more that fluctuations in the 
earth’s magnetism or in the earth’s electricity not only 
contain in them secrets pertaining to physical changes 
going on within our own planet, but within the universe.”’ 
Dr. Bauer proposes tocallsuch institutions‘ cosmosphysical 
observatories,’”’ to distinguish them from astronomical, 
astrophysical and meteorological observatories. The 
world now possesses forty-nine magnetic observatories, 
of which thirty-nine are in the northern magnetic 
hemisphere. In view of the unsatisfactory distribution 
of these stations, Dr. Bauer’s department has organized 
an “observatory division,’ for the purpose of planning 
and establishing at least two cosmophysical observatories 
in the southern hemisphere. From the current report 
of the Carnegie Institution we learn that one of these 
observatories is now in course of construction near 
Marchagee, about 150 miles north of Perth, Australia, 
and it is hoped to establish another one in Peru during 
the present year. 


The Commission on Milk Standards appointed by 
the New York Milk Committee has been for the past 
six years conducting work of national importance, and 
is virtually a national body, despite its loca! origin and 
the fact that its expense is borne by the New York com- 
mittee. The latter is a voluntary organization, working 
for the improvement of the milk supply of New York 
city and the reduction of infant mortality. In March, 
1911, the committee invited 20 experts, in various parts 
of the country, to become members of a Commission on 
Milk Standards. The present membership includes 
eight public health officers, seven bacteriologists, three 
chemists and two agricultural experts. This commission 
has held eight meetings, some of them in New York and 
some elsewhere. Its third and latest report has recently 
been published by the U. 8. Public Health Service. 
Besides defining three grades of milk (A, B and C), 
according to bacterial count and other qualities, the Com- 
mission has made recommendations dealing with nearly 
every phase of the dairy industry. It has, for example, 
proposed chemical standards for milk, with respect to its 
nutritive value, as distinguished from its public health 
aspects, to which grading applies. Thus standard milk is 
defined as containing not less than 8.5 per cent of solids- 
not-fat and not less than 3.25 per cent of milk fat. 
Standard skim milk should contain not less than 8.75 
per cent of milk solids, while standard cream should 
contain not less than 18 per cent of milk fat, and be free 
from all constituents foreign to normal milk. Recom- 
mendations are made concerning pasteurization, tuber- 
culin testing of dairy cows, butter, buttermilk, condensed 
milk, ice cream, etc. 
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Industrial Efficiency 


Combination Glove and Shield.—There has been 
developed a novel shield for the protection of workers 
using a pneumatic chipping hammer, which consists of 
a wire screen riveted to and suspended from a giove. 
The fin to be chipped off lies between the shield and the 
chisel which drives the chips against the guard. 

What to Wear and How.—The skin should be kept 
clean and warm and should have air. To keep the body 
healthy clothes should not be tight, declares the 
National Safety Council. In cold weather we should 
wear iightweight clothes while in the house. Upon 
going out of doors put on heavy outer clothing. Do 
not wear a tight hat. It cuts off the blood from the 
skin of the head and makes you bald. A soft hat is the 
best. Do not cripple your feet with tight shoes. Shoes 
that fit cost no more. 

Increasing the Farmer’s Production.—The Prov- 
incial Government of Ontario contemplates placing 
tractors at the disposal of farmers as a means of greater 
production. The government has about thirty-five 
district representatives in the more important agricul- 
tural counties of the Province, and apparently intends 
to place a tractor at the disposal of each of these repre- 
sentatives, to be used in assisting the farmer to plow and 
prepare his land for the planting of crops. It is pro- 
posed to make a nominal charge per day er per acre and 
to keep the tractors going day and night. 


The Danger of Sleeves and Ties.—Although time 
and again workmen have been warned regarding the 
danger of loose clothing when working around machinery, 
it appears that many of them persist in ignoring the 
danger. As a result 986 workmen were killed in the 
United States last year by being drawn into the wheels 
of machinery or thrown to death when parts of their 
clothing became caught in rotating members. Loose 
sleeves and neckties are prolific sources of danger, and 
should not be tolerated for a single moment by the 
careful worker. 

When Women Take Men’s Places.—Already our 
coming active participation in the great war is becoming 
manifest in the industrial world. In New York, for 
instance, woman is beginning to invade man’s realm: 
at the Bush Terminal it is a common sight to see young 
women undergoing training as_ electric-locomvtive 
drivers, electric-tractor operators, crane operators, and 
in various clerical capacities. Indeed, it appears that 
when our men don the uniform and take up the business 
of warfare, the women of the land will come forward 
and take up their work just as the women of Great 
Britain, France and Italy have done. 


Why the Hand-Rails on Stairs?—The majority of 
us, subconsciously, no doubt, have come to look upon 
handrails on stairways as a conventional decoration— 
a sort of finishing off, as it were. Yet last year 1,149 
people were killed and more than 4,000 crippled in the 
United States alone, on stairways. High heeis and run- 
down heels are largely responsible for stairway accidents, 
as well as trailing skirts. But in almost every instance 
the use of the hand-rail could have saved the victims of 
last year’s stairway casualties. Hand-rails are intended 
for use, and accordingly should be firmly grasped when 
going down stairs, no matter how confident one may be. 


A Grinder that Reclaims Shrapnei Shells has 
recently been adopted by munition manufacturers for 
the purpose of removing imperfections from the inside 
of the steel cases. The shells must be very smooth on 
the inside, and some manufacturers heve had many re- 
jections on account of rough spots on the intericr wails. 
To remove them by the use of scrapers was an expensive 
process and not altogether satisfactory. However, by 
means of the new grinder, which consists of a grinding 
wheel operated by an electric motor threugh « flexible 
shaft, it is now possible for certain shell manufceturers 
to reclaim thousands of dollars’ worth of shelis that 
were once rejected. The grinder, continues Grits and 
Grinds, is fitted with a small electric lamp which il- 
luminates the interior of the shell. 


Protection of Eyes from Heat Rays.—-Information 
concerning glasses for protecting eyes from injurious 
radiations is contained in Technologie Paper No. 93 of 
the United States Bureau of Standards, a publication of 
14 pages, which may be obtained at five cents per copy 
from the Superintendent of Documents, Government 
Printing Office, Washington, D.C. The work on which 
this report has been made was undertaken in response to 
frequent reque&ts the bureau had received for such in- 
formation. Special attention is given to glasses which 
shield the eyes from infra-red or so-called heat rays. 
Data are given showing that of the infra-red rays emitted 
by a furnace heated to 1,100 degrees to 1,000 degrees C., 
(1) about 99 per cent are obstructed by gold-plated 
glasses, (2) about 95 per cent by sage-green or bluish- 
green glasses, (3) about 60 to 80 per cent by very deep- 
black glasses, and (4) about 60 per cent by greenish- 
yellow glasses. At higher temperatures these data would 
be somewhat different, but not sufficiently so to medify 
the estimates dealt with in this paper. 
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Wooden Ships and Ship Worms 


/NLEMENT ADAMS in the reign of Edward VI says 


regarding ti aqua lron sent out to discover the 
Northwest Passage the cover a piece of the keels of 
the shippe with then sheets of leade, for they had heard 
that in certaine partes of the ocean a kinde of worms is 
bredde, which many times pearceth and eateth through 
the strongest oake that 
Although these ships which sailed for the Northwest 
Passag' irs ago have long since disappeared, the salt 
waters ‘ wrth still harbor countless millions of 
destructiy mari reatures, whose presence means 
certain ruin to oden ships unless precautions are taken 
to protect them Now that our government has decided 


to break the German blockade by the construction of 


large numbers of wooden boats, these marine forms of 
life, littl known except to a few scientists and to old 
kippers, because the modern steel vessels relegated them 
to the background, again become an important factor in 
ime? il i national life 

The rat it vhich wood exposed to their attacks is 
desti { en remarkable Solid planks six inches 
thick will be riddled with holes bored by these marine 
creature n less than two months In fact, sound pitch 
pine piling iriven in certain harbors on the Texas coast 
has been tot destroyed in twenty-nine days! It 
matters not whether the timber is hard or soft, anchored 
or afloat, its destruction is certain 

hese facts have a very important bearing upon the 
wooden ships new under construction especially those 
being built in southern ports and intended to ply in 


southern waters Even though these boats may not be 
ntended to give 1 long service, the service expected 
may be much shorter than anticipated unless full 
measures re taken properly to protect the wooden 
bottoms fron ttack If this is not done, the destruc- 
tion of these boats is just as certain as though hit with a 
torped 

Although there are many kinds of marine organisms 
that will attack and rapidly destroy wood, those which 
occur aloug our coast can be classified into three genera 
of mollusks—Xvlotrya, Nausitoria and Teredo, all 


of which are more commonly known as “ship worms, 


By Howard F. Weiss 


and two genera of crustaceans, Limnoria and Chelura, 
commonly called ‘“ wood lice.” 

A single female ship worm may lay 100,000,000 eggs 
aseason. These eggs are less than 1-550 inch in diameter 
and when hatched the tiny embryo swims about for a 
while and then fastens itself upon wood and immediately 





taker from least 


sir oyed portion 














Wooden piling destroyed by Limnoria; the lower 
section shows original size of piling; upper 
section amount consumed in two years 
begins to bore The hole by which it enters is so minute 
as to be hardly perceptible to the eye, but once inside, 
the worm grows very rapidly and may attain a length of 
six feet and a diameter of one inch. The wood quickly 
becomes honey-combed and, of course, loses its strength 


and usefulness. The fact that the hole by which the 


worm enters the wood is so small, is one of the worst 
features of this creature’s attack, because the timber 
has every appearance of being sound when in reality it ig 
but a shell 
“Cyrus Wakefield,’ was moored to a wharf at San 
Francisco which was thought to be perfectly sound, 
During the night a strong breeze arose and the ship with 
the superstructure of the wharf still moored to it wag 


Several years ago a sailing vessel, the 


found floating in the bay. 

There is some difference of opinion as to the method 
by which the ship worms bore into wood. It is possible 
that the body of the worm is held rigid by a suckerlike 
foot, ordinarily encased within two shell valves, and 
that these valves revolve around this, cutting away the 
wood with fine, hard, tooth-like protuberances. It ig 
possible, however, that the muscular ring near the 
posterior end of the body is pressed firmly against the 
walls of the burrow, and that the whole body, including 
the shell valves and foot, revolves in both directions, 
the shell valves doing the cutting. The hardest knots 
are penetrated with ease but softer portions of the wood 
are preferred. As the body grows it secretes a calcareous 
substance to form a hard lining in the burrow. This is 
thicker in soft, porous woods than in those which are 
hard and dense 

At the posterior end of the body are two siphons 


«Through the shorter one the fine wood borings are 


ejected; through the longer one water and food are 
taken in. The food of the ship worm consists wholly of 
infusoria. 
to obtain a place for shelter. 

All ship: worms thrive best in relatively warm water. 
Certain species have been reported as far north as 
Eastport, Me. 
activity, ship worms are most destructive from Chesa- 
peake Bay to Florida, and along the Gulf of Mexico, 
while on the Pacific coast, on account of the Japanese 
current, their activities extend from Alaska along the 
The ship worm may be present 
in some waters and absent in others near by. This is 
due to a difference in the composition of the water. 


The sole object of boring into the wood is 


Since warm water increases. their 


entire western coast. 


(Concluded on page 601) 




















Photograph of a ship worm dissected from timber, showing 


the cufting feet 
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Creosoted lumber after five months’ exposure. No. 15 was faced with 2-inch 


planks of untreated wood 


























Wooden planks destroyed by ship worms. 
the lower, yellow pine 





The upper specimens are ebony, 


Untreated piling destroyed by spheroma at Jacksonville, Fla. 


Some of the 
piles almost cut in two 
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New Woods for Paper Pulp 


Research 


HE results of scientific agriculture are popularly 

expressed by the phrase “making two blades grow 
where one grew before,” but with forest products the 
problem is slightly different. The aim is to make one 
tree do what two did before. For example, lumbering 
has made the heaviest drain upon the forests and in 
this industry over two thirds of the material in the 
forest has been lost while putting the remainder into 


marketable form. The actual loss has not been so 
great because the form it is in has naturally made the 
waste of little value under 


By Dr. Otto Kress 


larger yields of pulp, of greater strength, in a shorter 
time, and with less consumption of chemicals than with 
the standard method now used. Cooks were made on 
thirteen different species of wood and excellent sheets 
were produced, particularly from spruce, Alpine fir, and 
western yellow pine. Paper from western yellow pine 
tested very high and was superior to any other kraft 
the laboratory has produced. A good kraft was also 
made from southern yellow pine. While there are a few 
mills in the South making kraft wrapping paper from 


in Forest Products by the Forest Service, U. S. Department of Agriculture 


“fuzziness’’ of the finished sheet, and the introduction 
of moisture during the cooking period was found to in- 
crease the yield of pulp 9 per cent. Comparative runs 
were made by the kraft process on cleaned wood and on 
uncleaned chips with 4 per cent bark, and alse on clear, 
longleaf pine bark. The chemical consumption by the 
bark was about 39 per cent, based on the weight of the 
bark, and the product was of a shiry nature. Mills 
pulping uncleaned wood should compare the extra cost 
of barking to that of pulping unbarked wood. 

Utilization is, however, being 





ordinary conditions. By scien- 


tific research, however, it is 
proposed to develop uses and 
markets for this waste, and the 
Forest Products Laboratory at 
Madison, Wisconsin, was estab- 
lished by the Service, 
U. 8. Department of Agri- 
research 


Forest 


culture, to encourage 
in the forest products industries. 
These industries employ over 
a million wage earners, and their 
products, including remanufac- 
roughly at 
annually. 
made of 


mechanical 


valued 
dollars 


ture, are 

two billion 
Investigations are 
the physical and 

properties of wood, of methods 
for the protection of 
against decay and fire, of the 
use of wood in the pulp and 
paper and distillation indus- 
tries, and of the naval stores 
The 
with 





wood 


industry. laboratory is 


well equipped apparatus 
for experiments on a semicom- 
mercial scale, and ultimately 
a commercial demonstration is made with each problem 
if experimental results warrant it. 

At this time the work on wood pulp is of special in- 
terest The 
pressure of economic conditions is driving the American 


because of the acute paper situation. 


manufacturer in those regions where the supply of 
pulpwood is being exhausted across the border into the 
virgin forests of Canada. The United States already 
depends upon Canada for a third of her newsprint paper 
either in the form of finished product or raw mate- 


rial, and indications are that if 





Paper twine made out of sawmill waste 


sawmill waste, the bulk of such waste is being burned 
just to dispose of it. The United States produced in 
1912 nearly fifty million dollars’ worth of wrapping 
paper, while several times this amount could be made 
annually from the waste incident to the lumbering of 
yellow pine in the South. 

Kraft differs from other papers, in that it is much 
stronger, due to less severe action of the chemicals. 
Large quantities of it are used for wrapping paper, 
and it is particularly suitable for large envelopes. Spun 


extended to include the bark. 
Spent hemlock bark gives prom- 
ise of being important indus- 
trially. This bark is now used 
chiefly for fuel but the tabora- 
tory has found that it is pos- 
sible to substitute it for as much 
as 30 per cent of the rag stock 
used in roofing felts. Over 
200,000 tons of roofing felt are 
made annually and the basic 
fiber material has rags, 
many of them imported. The 
use of bark, if universaily 
adopted, should cut the cost of 
manufacturing felts in this coun- 
try a million dollars annually, 
and at the same time double 
the value of the bark. 

Waste bark is produced as a 
by-product from the barking 
of pulpwood preparatory to 
grinding or chipping, from the 
tanning industry in the form of 
spent tanbark, from the veneer 

industry, and from the lumber- 

ing of such woods as cypress 
and redwood. The various barks can only be looked 
upon as fillers and will require the addition of longer and 
stronger fibered stock. Uses that suggest themselves 
for waste tanbark are the manufacture of indurated 
fiber ware, wall paper, sheathing paper, deadening and 
felts. Spruce and balsam bark might be used in the 
manufacture of wall board and the more fibrous barks, 
such as redwood, might be used for insulating purposes. 

A considerable number of small problems confronting 
small mills which are of general interest to the industry 
have been studied. For example, 


been 








the United States is to retain 
preéminence in 


wee 
wood pulp 
manufacture she must use her 
wonderful western and Alaskan 
resources. Tests by the Jabora- 
tory have demonstrated the 
suitability for various grades 
of paper of no less than ten new 
or little used woods including 
Engelmann lodgepole 
pine, white fir and other abund- 
ant and cheap coniferous woods 
of the Western States. Experi- 
mental pulps from 
four such woods were first taken 


spruce, 


twenty- 


to a commercial paper mill and 
made into newsprint, 
was then used by the New York 
Herald and the St. Louis Re- 
their daily 
pressmen ex- 


which 


public in one of 
editions. The 
pressed entire satisfaction with 
the manner in which these 
papers ran through the presses. 
It was noted that paper from 
different woods showed a varia- 





tion in color and a study was 
undertaken with the Depart- 
ment of Psychology, University 
of Wisconsin, to determine the 








< ee aNTS — a Lad 


‘ ay samples of groundwoed have 
: Tee been received covered with spots 
which on examination were 

found to be a kind of moid 


which infected the pulp while 
in storage, and therefore elim- 
inated the need of looking into 
any of the stages the pulp had 
gone through before reaching 
that point. Determinations of 
the exact species of wood are 
frequently made when samples 
are submitted by various manu- 
facturers. 

By thus coéperating with the 
manufacturers the iaboratory 
is able to concentrate on the 
more important problems and 
assist in extending technical 
knowledge of the industry. 


British and Russian Science 
to Coéperate 

CTIVE measures have been 
taken in Russia during the 
past year to bring about closer 
relations between the scientific 
men and organizations of that 
country and those of Great 
Britain. Last October the Im- 











effect of color on eye fatigue 
Slight variation in color is prob- 
ably of no real importance. It is doubtful that the 
average reader has noticed any difference in the color 
of his newspaper, which is now furnished in the natural 
shade due to the present shortage of dyes. At least ten 
of the new woods were entirely satisfactory for news- 
print and our own forest have thus been 
shown to be ample to meet the paper requirements of 
the country. 

The laboratory has also developed and applied for 
patents on a new metho4 of cooking wood by the sulfate 
process. (Such patents are dedicated to the free use of 
the public.) Wood cooked by this method has given 


resources 


Onion and coffee bags, matting and burlap made out of spun paper 


paper products open up a large field for the use of kraft. 
Cut into strips, either with one side gummed and spread 
with a fine lint or used plain, it is run into a spinning 
machine and twisted into threads. This thread is then 
woven into such products as onion and coffee bags, 
matting, suitcases and bags, burlap, furniture resembling 
reed, coarse mattings, twine, etc. 

Studies are being made on the operative features of 
the chemical pulping processes to determine the effect 
of varying concentrations, temperatures, pressures, and 
time of cooking, and also the effect of beating. Over- 
cooking of soda pulp was found to be the cause of 


perial Academy of Sciences, in 
Petrograd, 
mittee to push this undertaking. 
movement which will greatly interest the scientific world 
in general was the constitution of a committee of special- 
ists, under the direction of the academy, charged with 
editing two new scientific periodicals, which will preseni, 
in French and Russian, a summary of current work by 
One periodical will be devoted to the 


appointed a 
One result of the 


com- 


Russian savants. 
physicomathematical and the other to the biological 
sciences. It is also proposed to have scientific attachés 
assigned to the Russian legations abroad, and to the 
British, French and other legations in Russia. The 
Academy proposes a congress to discuss this subject. 
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\ HILE there has been continuous fighting on a 
small seale along the British and French lines on 
the Western front, the most significant operations have 
taken place on the front held by the Belgian forces all 
the way to the sand hills on the shores of the North Sea. 
This fighting has been more violent than on any other 
part of the lines held by the Entente Allies and appears 
to be the forerunner of a general attempt of the Allies 
to break through the German extreme right wing. The 
Germans are apparently looking for an attempt here in 
view of the heavy artillery fire of their adversaries around 
Ypres and before Dixmude. The country all along the 
Belgian front is flat, cut up by canals and waterways, 
and a most difficult terrain in which to make an advance. 
If, however, the lines could be broken here, one part of 
the German army would be driven back onto the seacoast 
while the other would be pushed back upon the Lys or 
the Scheldt Rivers and perhaps farther into Belgium. 
Such a final result would be a victory as great as or even 
greater than the success already obtained on the Arras 
or British sector 

Few, if any, fully realized how thoroughly 
reorganized and outfitted the Belgian army is now after 
a lapse of three years since its brave efforts in the defense 
of the of the 1914. 
Behind their own lines the Belgians are now making 
their shell and nearly all other 
material required for the army. This army is now 
holding and has held for two years eighteen miles of front 
where special watchfulness is necessary from German 
surprise attacks to break through in the direction of 
Dunkirk and Calais and where a weak spot anywhere 
This watchful- 
pess and strong defense have been of wonderful assistance 
in enabling the British and French to carry on their 
own operations without having any anxiety as to the 
safety of the lines held by Belgian troops. 

The the Western front 
artillery fire of the last few days lead to the belief that 
another British drive is in contemplation. The heavy 
guns are in action all the way from the sea to and below 
the Scarpe River; but where the blow will fall no one 
but the General Staff knows, if indeed it has been decided. 
There is a bulge forward in the English lines around 
Ypres and another, due to the British gains, in the 
Arras section; these are to the north and to the south 
of the great manufacturing center of Lille, and it may be 
the idea of the British commander to squeeze the Ger- 
mans out of the country between these two and to free 
that city. A drive from Ypres in the direction of Rculers 
and Courtrai would tend to isolate the German forces 
from that city to the Belgian coast and would force 
them back out of Ostend and Zeebrugge. If then the 
Hindenburg lines could be broken at the same time before 
Douai, the German armies would be forced out of 
northern France and also out of western Belgium. 

This would be in line with the strategy that appears 
to have been in view since the great advance began in 
April. It must be acknowledged, however, that German 
resistance has proven much stronger than was expected 
‘after the marked and successful sweep over the Vimy 
ridge in April. Despite all their losses, it is believed 
that accessions of troops from the Russian frontier have 
greatly inereased the number of German troops in 
France and heavy fighting must again be expected when 
a renewed advance is begun. So far no serious advance 
by the British comparable with the heavy bombardment 
has been attempted; fighting in the vicinity of this coal 
city of Lens seems rather to have in view the testing out 
of the German forces still holding that city, but the 
Germans seem to have no intention of giving it up until 
they are forced to do so. The British have made some 
progress in driving a wedge into the German lines on the 
northern side near Loos. 

Of late the French have had to sustain the most 
severe attacks in the desperate efforts that the Germans 
have made to recover lost ground on the general plateau 
around Craonne, especially on those parts known as 
the Californie plateau on the west and the Vauclerc 
plateau on the east, both at the eastern end of the 
These attempts finally took the 
form of a most severe offensive leading to heavy gun 
and bayonet fighting. The same French troops that 
took the positions some time ago held out after a most 
desperate struggle and the battle ended in a repulse of 
the German forces. These determined attacks can be 
explained only by the German fear of the constantly 
expanding wedge that the French are pushing forward 
between Laor and Rheims. 

The Italians in their drive to Trieste appear for the 
last few days to have entered into a state of consolidation 
of the positions already taken, though there have been 
minor clashes along the line. The Italian commander 
has still continued to drive his wedge into the enemy’s 
lines between Medeazza 


have 


country at the time invasion in 


own cannon, rifles, 


would lead to an immediate offensive. 


raids on and the increased 


Chemin des Dames. 


Jamiano and and also to 
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surround the Austrian left flank on the Carso. The 
progress east of the village of San Giovanni and Medeazza 
is a threat against the heights above Duino and against 
the town itself. The last would permit a move along 
the seacoast to Trieste; but, as some military observers 
have stated, the Italians might cut across the Carso 
plateau due east, cut the railroad to Trieste, and make 
an advance upon Laibach. However, every report 
indicates that the principal pressure will continue to 
be exerted between the village of Jamiano and the sea 
to turn the Austrian left flank now so strongly supported 
on the Hermada plateau and on the heights above 
Duino. These positions on the left, as with Castan- 
avizza toward the center, must be controlled if any 
advance is to be secure. 

The question that appears to have been so well solved 
in this campaign by the Italians is that of transport in 
this most difficult country. A railroad line runs from a 
short distance below Tolmino along the Isonzo through 
Canale, Gorizia, Montfalcone to Duino and southeast 
along the coast to Trieste. This road practically paral- 
lels the rear of the Italian lines and has been its principal 
route of supply. But the country to the east—rugged 
hills and almost inaccessible mountains—has few if any 
roads and these are only dirt or, worse still, shale or lime- 
stone. Nevertheless the Italians appear to have kept 
their troops along the lines well supplied during their 
continuous advance of days; this refers not only to 
provisions but also to the movement of guns, munitions 
and troops. All items of supply have followed closely 
in the rear of the advancing forces and have always been 
on hand in quantities sufficient for the armies’ needs. 
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The operations about Craonne 


The Austrians have had similar problems and appear 
to have solved them possibly as well. But it must be 
remembered that the Italian forces have been fighting 
offensive battles against positions long held and fully 
prepared against assaults. Everything indicates that, 
of the two, the Italian army far excels in organization 
and skill in war their adversaries, who when unassisted, 
have rarely, if ever, shown marked military qualities. 

Little if any news has recently come from the quiet 
sector of the Albanian front; but that the Allies’ plans 
include offensive operations in every area to keep the 
Central Powers fully occupied is shown by the reports 
arriving from that center of the war. It is evident that 
a strong Allied drive has been begun to sweep the Germans 
out of Albania and to prevent the Austrians from send- 
ing additional troops to the aid of Trieste now so strongly 
threatened by the Italian army. Fighting all along the 
lines in Albania from Valona on the Adriatic shore to 
Monastir in Macedonia is reported. A strong body of 
Italian troops have had Valona as a base of operations 
since 1915 and they have now attacked in force the 
Austro-Bulgarian line to the north and northeast, while 
the French from Monastir have struck to the west and 
northwest around Lakes Presba and Ochrida. De- 
spatches indicate that the fighting is on quite a large 
scale, especially as regards the Italian forces. Valona 
is only seventy miles across the Adriatic from the great 
Italian fortress of Brindisi and has been the place of 
landing of all stores and reinforcements for the army. 
On the right flank the Italians are supported from 
Macedonia by both Serbian and French troops. The 
principal centers of operations seem to be in the valleys 
of the Osum and Devol Rivers about half way between 
Monastir and the coast, so that this new offensive is 
evidently on a large scale. 

It therefore looks as if Austria would have to weaken 
her eastern front against Russia and her southwestern 
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front against Italy if she is to hold back her opponents 
in this new field. Her position at present seems to be 
of a certainty a very dangerous one, for she has to 
defend herself on three fronts, in Albania, along the 
Isonzo where for 35 miles or more from Tolmino to the 
sea she has to hold back Italy from the Carso and 
Trieste, and on the Trentino front where Trent is the 
objective. The purpose of this Albanian activity may 
be military or political. If it is a part of the French. 
Serbian offensive in Macedonia, it cannot go far for the 
country is not at all suited to military operations on a 
large scale. It would however, as stated above, draw 
forces from other points, perhaps from the Carso front, 
If it is political there is undoubtedly an understanding 
with the other Allies, since the French are aiding in the 
movement. If Italy is to have a firm hold in Albania, it 
is evident that now is the time to strike. This would 
give her her great ambition—complete control of the 
Adriatic. It is this control alone that is of such great 
interest to her for she has quite plainly indicated that, 
while the Albanians are at present under Italian military 
control, the annexation of the country is not favored; 
this applies not only to Italy herself but also to Serbia 
t- d Greece. One objection to Albania as an independent 
s.ate would be the difference in sentiment, feeling, and 
religion between the northern and southern Albanians 
which would all lay the seeds for early internal strife, 
once freedom had been attained. 

The Rumanian army appears to have completed its 
reorganization and to have begun its offensive on the 
northern end of its lines but so far with no marked success. 
before she entered the war Rumania was considered 
to have the best trained army of any of the smaller states 
of Europe. The German drive, aided by treasonable 
acts of high army and other Rumanian officials, swept 
this army, however, out of practically all the country 
with the loss of a third of its effective force. Although, 
apparently so thoroughly beaten, it cannot be said that 
the army was fairly tested; the present year may give 
it suitable opportunity to prove itself. 

Reports of Russian successes in the Mesopotamian 
region are so vague as to be unreliable; if true, they will 
allow the British to continue, on the Tigris to the north, 
the advance that has now been held up for some time. 
But the hot weather is at hand with all the difficulties 
that it brings in its train—rain, the soil, floods, flies and 
the heat. These combine to make a campaign in the 
Tigris valley a stupendous task; but all obstacles appear 
to have been met in a most sensible and thorough 
manner and are being overcome with success. 

If any reliance could be placed upon Russia in the 
present crisis, a hope might be raised that the war could 
be ended this year by the defeat of Germany; but the 
anarchy now prevailing that cannot be controlled by 
the Provisional Government augurs ill for any extended 
military operations. The most that can apparently 
be expected this year on the part of the Russian armies 
is that they will hold their lines and thus detain a portion 
of the armies of the Central Allies on their front. 


Potash From a New Source—The Blast 
Furnace 


A NEW source for potash has been found. Since the 
war has shut off our supplies from Germany and 
so much depends on the cultivation of the soil, every new 
supply counts. 

It has been discovered that large quantities of the dust 
that accumulates in certain portions of the apparatus 
used in making pig iron from iron ores—that is, in the 
blast furnaces—contains appreciable quantities of potash. 
The amount found depends on the kind of ore used in the 
blast furnace charge. 

As the charge of ore, limestone, coke, etc., passes 
down the blast furnace, quantities of dust, fine ore and 
products of the smelting operation are carried out at 
the top in the gases. From these gases the dust i 
collected or deposits itself in various places in the system 
of flues and stoves. 

The recovery of potash from blast furnace operation 
has been particularly investigated by the superintendent 
of blast furnaces of one of the largest steel companies. 
He states that the ores used by his company are of 
a nature that potash is now more abundantly produced 
as a by-product than at some other plants using other 
iron ores. 

From April Ist, 1915, to July Ist, 1916, he states that 
1,073'4 net tons of dust in carloads containing a 
average potash (K.O) content of 9.9 per cent were 
lected. Instead of being dumped into a dirt car, this dust 
was simply emptied into a central bin. 
what dust to recover, reclamation was commenced after 
the war started, because of the advance in price of potash, 
and a satisfactory contract for its sale was negotia’ 
The company has been disposing of the dust at a good 
profit ever since. 
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Work of the Council of National Defense and 


APOLEON’S measure of a man was the answer to 
1% his famous question, ‘“‘ What has he done?” 

And “What have the Council of National Defense 
and its Advisory Commission done?”’ is a question which 
many ask and few answer, for the simple reason that 
both have been so busy ‘‘doing”’ they have had little 
time and less inclination to talk of accomplishments. 

Nevertheless, those accomplishments have been very 
real, and of far greater scope and importance than is 
generally realized. 

Because impossible, in the short space here available, 
to present more than a sketch of these activities, it is 
necessary to draw attention to the fact that any mobiliza- 
tion of a nation’s resources, be they military or industrial, 
scientific or human, of materials or brains, requires the 
immediate solution of an endless list of problems, each 
one of which may be likened to a cog on a wheel—in 
itself a small part of the machine, yet which, imperfect 
or ineffective, may hamper the operation of the whole. 

The chart published herewith shows at a glance the 
organization and the principal ramifica- 
tions of the Council and its Advisory 
Commission, and a moment’s study of it 
will differentiate sharply between the two. 

The Council itself, meeting every day, 
hears reports from the Director, and plans, 
directs and refers matters for investigation 
and report to the Boards and Committees 
of the Council and to the Advisory Com- 
mission and its Coéperative Committees— 
The Advisory Commission and its Coépera- 
tive Committees report back with recom- 
mendations to the Council. 

It is hoped, in later issues of THe 
ScrENTIFIC AMERICAN, to take up more in 
detail some of the work and accomplish- 
ments of both. At present nothing more 
than an outline resume of the whole can be 
undertaken. 

It is difficult to assign any one activity 
the premier place in a scale of importance. 
But as active warfare is impossible without 
munitions, perhaps the work of the General 
Munitions Board and the Munitions Stand- 
ards Board may not unjustly be mentioned 
first. 

Not least among its accomplishments 
has been the elimination of competitive 
buying between Army and Navy Depart- 
ments. Under the chairmanship of Frank 
A. Scott, vice-president of the Warner and 
Swazey Company, many conferences with 
munitions manufacturers, present and pro- 
spective, have been held with very definite 
results. A rifle supply sufficient for one 
million men has been developed, including 
arrangements for a sufficient ammunition 
to be supplied in deliveries satisfactory to 
the Chief of Ordnance. Manufacturers of 
artillery ammunition, gun forgings, ma- 
chiners of forgings, gun-carriages, limbers, 
caissons, forge wagons, military vehicles 
and machine guns, have been interviewed, 
in many cases contracts arranged, in others 
modifications of existing specifications 
effected, with the advice and consent of 
authorities in the Army and Navy. 
Wherever a lack of material or of sufficient 
manufacturing facilities has been dis- 
covered, steps have been taken to meet the shortage. 
In some cases this has been done by elimination of 
non-essential supplies, as in the case of optical glass 
and military instruments, from the list of which certain 
instruments desirable, but not indispensable, have been 
eut out. The codperation of the Bureau of Standards 
for the calibration of gages and safe-keeping of master 
gages has been secured, a most necessary step, since a 
uniformity of material is an absolute essential both to 
economy of production and speed of delivery of all varie- 
ties of munitions. Add to the above the fact that a 
confidential list, carefully investigated and compre- 
hensively compiled, of some 660 manufacturers of 
munition, present and possible, has been submitted to 
both War and Navy Departments, and it will easily be 
understood that the General Munitions Board has been 
able to save millions of government money, simply by 
its work of coérdination of purchases and its elimination 
of duplication of effort, both purchasing and manu- 
facturing. 

The Munitions Standards Board, of which Mr. Scott 
also is chairman, is organized for the purpose of stand- 
ardizing specifications, that quantity production at the 
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least cost may be successfully managed. The subject 
is not one in which details can be made public—suffice 
it that the work has been done, with the cordial coéper- 
ation of the manufacturers of shells, machine guns and 
explosives. ' 

Much newspaper complaint of the lack of aeronautical 
preparedness and progress is in evidence. But the 
Aircraft Production Board, under the chairmanship of 
Howard E. Coffin, is working tooth and nail to remedy 
our lack of flying eyes, and has some real accomplish- 
ments to its credit, spite of the fact that it has been in 
existence only since April 17th of this year. United 
States aircraft manufacturers have been organized in an 
association, looking to standardization and coéperation. 
The long standing controversy between the Wright- 
Martin and Curtiss companies, regarding patents, has 
been settled in an agreement, at least as far as govern- 
ment contracts are concerned, a most important ac- 
complishment. A comprehensive training plan for army 
aviators has been developed, in coéperation with General 
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George O. Squier, Chief Signal Officer, and, through the 
presidents of military engineering universities, six schools 
for preliminary training of aviator cadets have been 
started to work. Plans for battleplanes are now being 
drawn, orders for machines are being placed, a stand- 
ardized training machine, applicable to English, Cana- 
dian and United States services has been developed, the 
whole production field has been surveyed, school build- 
ings and sites have been planned and in some cases 
leased (Champlain, Ill., Dayton, Ohio, Detroit, Mich.), 
and priority of deliveries of machines to various depart- 
ments is being studied. 

Medical Mobilization (treated of at length in a prior 
article in these pages) has, under the general supervision 
of Dr. Franklin H. Martin, and the immediate super- 
vision of Dr. F. F. Simpson, been carried far on the way 
to accomplishment. Twenty-one thousand competent 
physicians have been selected and certified to the Surgeon 
General, instruments, supplies and equipment used in 
Army, Navy, Public Health and Red Cross services 
have been standardized, eliminating the unnecessary, 
and in a large measure taking up the slack caused by the 
complete cutting off of medical supplies formerly im- 
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ported from Germany. A most important step has been 
the consultations with deans of medical schools, that the 
supplies of young medical men be not cut off at the very 
time fresh medical timber is most needed. 

Little is known publicly of the work of the Interdepart- 
mental Advisory Committee, created in March of this 
year. Yet its efforts to codrdinate and thus speed up the 
work of national defense and to avoid needless duplica- 
tion of work have been productive of a saving of time and 
money hardly to be measured. Twice a week, repre- 
sentatives from each of the ten executive departments 
come together. The Director of the Council, W. 8. 
Gifford, presides over the ten, who are assisted by a 
representative of the National Research Council. A 
general tightening up of departmental machinery is 
aimed at; as an instance of the scope of the work, the 
formation of all committees by the Council or Advisory 
Commission is reported, in order that any Executive 
Department having any information or facilities which 
would assist such committees may be made available 
immediately. Similar reports are made to 
the Interdepartmental Advisory Committee 
of all recommendations and suggestions no 
matter whence emanating, that coéperation 
from the Executive Departments may be 
immediately obtained. It is obvious that 
such work must have important results, not 
the less that individual instances are too 
numerous to report in detail. 

Of the work of the Council in the realm 
of invention, little can be said, for obvious 
reasons. The Naval Consulting Board, 
with Edison at the head, acts as the [n- 
ventions Board for the Council. That it 
has been actively engaged for some time in 
important investigations regarding a 
remedy or remedies for the submarine 
menace will be no news to those who 
follow events. It is difficult to conceive 
of so eminent a board failing to produce 
something of value, but nothing can be 
said as yet of its results, 

A. W. Shaw, president of the A. W. Shaw 
Company of Chicago, publishers of System, 
heads the Commercial Economy Board, tne 
functions of which are to find out how 
business may best aid the Government, and 
how labor, supplies and equipment may 
best be used in the preparedness campaign 
without impairment of regular commercial 
efficiency or the working of unnecessary 
hardship to the general public. . 

One result of the work of the Board has 
been an investigation regarding store 
delivery and arrangements by which many 
retail establishments can release men and 
equipment from delivery service to Govern- 
mental use—a plan, incidentally, aimed at 
one of the many octopus arms of the high 
cost of living. Economy in retail mer- 
chandizing, by a curtailment of return 
privileges, is being investigated and Euro- 
pean experience is being drawn on here for 
help. Solution of problems of economics 
in wrapping, packing, reduction of sise of 
catalogs, the reselling of returned bread, 
modification of the ordinary commercial 
demands to allow a diverting of supplies 
to Government use, as, for instance, in the 
case of raw wool for blankets, even questions of style 
in garment and footwear, looking to a conservation of 
materials, are under way. 

Codéperating with the Chamber of Commerce of the 
United States, the Coéperative Committee on the Pur- 
chase of Army Supplies is working on such matters as 
the codrdination of railroad and steamship lines entering 
New York to facilitate shipments to the Allies. It is 
attempting the relief of food-supply freight-congestion 
by effecting the prompt release of freight equipment. 
Buyers in various lines, available as merchandise inspec- 
tors, are being found and recommended to the Govern- 
ment, as are competent traffic and shipping men, the 
services of whom are needed by the Quartermaster’s 
Corps. 

The Committee on Coal Production, F. 5. Peabody, 
president Peabody Coal Co. of Chicago, Chairman, has 
aided the Department of Labor and the American 
Federation of Labor in the settlement of serious coal 
labor difficulties. Long hauls of coal to Indian schools 
and agencies, which can as well use nearer supplies. have 
been eliminated, thus releasing cars. Increased facilities 

(Concluded on page 602) 
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Submarine Problem—III. 
Nets and Steel Plates as a Defense Against the Torpedo 


] [ was almost inevitable that in the search for some 
quickly 
merchant shipping, the mind should think of the placing 


improvised anti-submarine protection for 


of some obstruction in the path of the torpedo, which 


would serve to arrest or explode it at some distance from 


the ship 


For the reason that, for many years, as far back prob- 


sbly as the first appearance of a successful automatic 


warships had been protected, when at anchor, 


; 
torpea 


by hanging a curtain of steel netting around them, the 


public jumped to the conclusion that if 


eddies that sweep past the ship in its forward motion. 

7. Since the net cannot be supported from the ship’s 
side, it would be necessary to provide it with bouyant 
structures in the form of pontoons or cigar-shaped floats 
of sufficient capacity to make it self-supporting. 

8. If it were attempted to tow the net in this fashion, 
it would be found that the rush of water would be 
sufficient to sweep the mass of the net up toward the 
surface, and it would be necessary to hold it down, if 
possible, by a strong steel vertical member at its forward 


Dr. Nevil Monroe Hopkins of Washington, D. C., which 
we illustrate in Fig. 3. 
very thin steel band or belt with internally hinged plane 
surfaces’ or ‘flags.’’’ “The present device,” he writes, 
“consists of a thin, rolled, steel belt with flag-shaped 
movable flaps hinged within its area. These stee! flaps 
or ‘flags’ all stem automatically with the direction of 
advance and allow the band to be easily drawn through 
the water in a parallel course to that of the ship, whether 
attached to its hull, or towed separately by a destroyer.” 

In Fig. 3 we show the plan as thus out- 


He describes his device as “g 





nets were a good protection for a ship at 


anchor they must be so for 


a ship under 
way but that is where they were in error 
™ iar as warships are concerned, it had 
been found that not only was the resistance 
of the neta so great as to cut down the 
speed of a battleship to five or six knots, 
but also thet the eddies and other forms 
dragging 
the huge area of the netting through the 
difficult to keep the ships 


of disturbance developed by 


water, made it 


under that complete helm control which is 
80 essential to successful naval maneuvers 
furthermore, as we shall explain later on, 
maintenance of a net at a 
thirty feet 


the side of a ship by means of booms and 


although the 
from 


distance o twenty ofr 


guy ropes is not a difficult matter when the 


tered roadstead or harbor, 


POSITION TAKEN BY 


PROTECTIVE DEVICE WHEN 
SHIP 18 ROLLING IN A SEAWAY 





TORPEDO STRIKING 
RROTECTIVE PLATE 


lined; and in Figs. 2 and 4 a modification 
is shown which the system is provided 
with vertical as well as horizontal flexibility, 
In our drawing the belt is maintained in 
place by a system of booms and guy ropes; 
but we believe that the only possible 
method of towing a system of plates like 
this, or the conventional net, would be to 
provide on each side of the bow a massive 
A-frame built up of strong members of 
box section, the inner ends being in- 
corporated with the upper and lower decks 
which, at the bow, should be of steel. 
This A-frame should be rigidly connected 
both to the top and bottom of the leading 
edge of the net or plates so as to keep it 
always in the vertical position. 

11. Lastly, we reiterate that if any 
protective device of this kind is to be 





ship is in « she 


it would be an absolute impossibility if 


a ship were steaming in a gale of wind 


through a heavy seaway. 


And this brings us face to face with a 


controlling factor, which we commend 


to all those inventors who are endeavoring 


to provide protective devices of this 


character for use on the Atlantic Ocean, 
namely, that they must plan their con- 
structions so that they will stand the 


terrific wrenching and twisting forces to 





successfully employed, it will be necessary 
to get rid of all booms, guy ropes, etc., 
and do the towing from the front end, 
since only in this way can the system be 
provided with that flexibility, both vertical 
and horizontal, which is necessary if it is 
to adjust itself to the conditions of a 
confused and heavy sea. The A-frame 
forward would have to be exceedingly 
strong and the whole bow of the ship 
would have to be specially strengthened to 











which the system will be exposed in a 








= stand the heavy stresses which would be 





confused and heavy sea. 
With this fact firmly established in our 


minds attention is invited to the following 


Fig. 1 shows the difficulty of holding nets in place by means of boems 


imheavy weather 


engendered, particularly when the ship 
was plunging heavily in a head sea. In 
order to relieve the sudden and heav# 





considerations: 





1. In view of the large amount of ex- 


plosive carried in the warhead of the 
largest torpedoes (400 pounds and over), 
the net or plating should be maintained at 
a distance of preferably not less than thirty 
feet from the side of the ship. 

» 


7 bs * Ae NS 





DECK PLAN OF SHIP SHOWING 
PROTECTIVE DEVICE IN POSITION 
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2. The ship sc protected, in crossing 
the Atlantic, is liable, 


which measure from fifteen to thirty feet 


to encounter seas 


in height from the trough to the crest of 
the wave. 

3. While it is true that there is no 
motion of translation, that is, no move- 
ment in a horizontal direction of the great 
nevertheless, in the case 


Fi6.3 


mass of the wave, 
of a breaking sea or comber, it is possible 
for a huge bulk of water, several hundred 
tons in weight, representing the 


portion of a wave, 


upper 
to assume a very high 
velocity and strike any object in its way 
with terrific rending and smashing effect. 

4. Such a sea meeting a ship end on and 
striking the booms which hold the nets or i" 
plates in position, would snap them as | 
though they had no more strength than 
80 INany pipe stems. 

5. If the ship were rolling heavily (and 
the writer has been on large passenger 
8 which were rolling over 30 degrees 
to each side of the vertical) the top of the 
net or plating would be violently thrust 
away from tie ship in the direction toward 


steamer 


which it was roiling and violently pulled 
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stresses on the towing frame and the 
forward portion of the net, some form of 
cushioning device, such as heavy coiled 
springs, would have to be _ interposed 
between the frame and the point of attach- 
ment of the towing cables to the net. 

Furthermore, in order to make sure that 
the net was not carried in against the 
propellers it would have to be towed at 
least thirty feet from the sides of the ship 
and at an even greater distance in the case 
of the largest trans-Atlantic liners. 


How Will Germany Recover From the 
| Financial Strain of the War? 

| HE German scheme of replenishment 
| after the war has been the subject of 
| much speculation in Swiss business circles. 
According to reports received at Berne 
shortly before the break with the United 
States, a plan was worked out in Germany 
which contemplated primarily the con- 
servation of the German mark until the 
return of more normal conditions in Europe. 
The poorer of two circulating media will 
always displace the better; and at the very 
best Germany will have a tremendous paper 
circulation of doubtful value. Ordinarily 
} this would be held at home and the coinage 
be exported. To prevent the mark from 
leaving it was proposed that Germany 
replenish its depleted stores and stocks 
with the proceeds of short-term loans 
] and treasury certificates negotiated and 
sold in neutral countries, notably in the 








over toward the ship on the opposite side, 
as shown in the accompanying illustration, 
Fig. 1. If water were elastic and possessed 

but little weight, this movement might not be of serious 
consequence; is incompressible and very 


If a ship were towing nets that were 400 feet 


but water 
heavy 
long and the lateral movement due to rolling were, say, 
six feet, it would be necessary for the nets or plate pro- 
tection suddenly to move approximately one thousand 
water. This, of course, would be beyond the 
they would be either splintered 
or pulled loose from their eyebolts. 

6. It is evident thai if such devices are to be towed 
parallel with the ship, the system must be attached and 
towed entirely from its forward edge, and be left free to 
adjust itself flexibiy to the various currents and 


tons of 
strength of the booms; 


Some methods of towing nets and similar protective devices 


edge. Possibly, in addition to this, it would be neces- 
sary to weight the net along the bottom edge. 

9. With a view to reducing the heavy frictional 
resistance, many of our correspondents have submitted 
schemes for towing a system of large vertical plates 
through the water. A civil engineer informs us that he 
tested this method with a fast yacht and found that the 
individual plates would spring out of line to right or 
left, and immediately the lateral pressure on the forward 
outwardly sprung portion would cause that plate to 
sweep quickly up to the surface of the water. 

10. With a view to overcoming this tendency an 
ingenious modification has been submitted to us by 


United States. The successful culmination 

of this plan was to accomplish two things: 

First, to give to the Germans an exchange medium that 

is not depreciated and to enable them to liquidate such 

loans with German wares; second, to give the German 
mark time to recover its normal exchange value. 

A very important part in the work of replenishment 

was to be assigned to the German mercantile marine. 

That marine was to be employed exclusively for the 


German trade. The control of all importations and 


export prices was to be lodged in government hands, . 


notably in the Zentral Einkaufs Bureau and similar 
organizations. A governmental guarantee of payment 
was also to be offered to foreign firms disposed to make 
12-month credit assignments to the German -trade. 
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High pressure cylinders of the Koenig Wilhelm II damaged by her crew 


Repairing the Damaged German 
Merchant Ships 


YING on the wharf in one of the 

4 Brooklyn shipyards are various parts 
of dismantled marine engines, which 
are so badly damaged as to suggest at 
first sight that they had been made the 
target for high explosive shells. Large 
fragments have been broken out of cylinder 
castings, so utterly wrecking them that 
they are manifestly fit only for the junk 
pile. But it was no bursting shell from an 
enemy’s gun that wrought the mischief; 
on the contrary, the damage was done in 
the piping times of peace and with malice 
aforethought; for the wrecked castings 
represent two high-pressure cylinders from 
the German steamship “Koenig Wilhelm 
II,’ ane the injuries were wrought by the 
officers and crew when they received 
instructions from Berlin to disable the 
ships so that they could not be put in 
service for several months. It will be 
noticed that each casting consists of a 
a high-pressure cylinder and its piston 
valve. Evidently in disabling the engine 
the covers of the valve cylinders were 
removed and a large section was broken 
out, evidently by heavy sledge hammers 
and steel wedges. Similar damage was 
done to the flanged outlet from the steam 
chest to which the throttle valve was 
attached 

Although we do not possess detailed 
drawings of the cylinders it is perfectly 
possible to make accurate patterns of the 
castings, do the necessary machining upon 
them, set them in place, and so restore the 
engines to first-class condition. 

The work upon the German and Austrian 
ships which have been taken over by the 
Government has been rushed day and 
night; and some of them are already in 
service, carrying machinery and supplies 


Top view of broken cylinder casting 








The long keel portion of the bottom 
part of the frame, it will be noted, projects 
ten feet or more beyond the car, over- 
hanging the second line of railway. Such 
shipments are generally handled on Sun- 
days, since the load in occupying both 
tracks virtually ties up the traffic of the 
railroad. 


The Art of Camouflage or the Scene 


Painter and the War 

HE longer the present war goes on the 
; more manifest it becomes that modern 
defensive tactics find expression in large 
measure in the art of concealment and 
deception; that is to say, for defensive 
purposes there is no better protection than 
the art of camouflage, as the French cali it, 
which means the use of concealment and 
deception in baffling the efforts of enemy 





observers and artillery to find a suitable 

















target. Indeed, so important is camouflage 
today in military operations that the French 
army has the leading scene painters and 
artists of the nation at work in this branch 
of the service. 

Camouflage is widely applied in these 
days of all-powerful artillery when even 
the stoutest defensive works crumble 


away under a hail of high-explosive shells. . 


When applied to cannon the art finds ex- 
pression in a sort of speckled coat of paint 
or a cover of tree limbs and brush, while 
in the case of trench work the camouflage 
treatment consists in placing tree limbs 
and brush and turf and other accesssories 
over the positions. 

Roads back of the lines are usually the 
target of enemy artillery whose object 
is to harass transportation facilities. 
Camouflage, in this instance, ccnsists in 
the use of either reed screens hung along 








Limbs of trees strung up to deceive the enemy 


the side nearest the enemy (in the case of a 
road running parallel to the lines) or 





to the Allies. The others 
will be ready to sail long 
before Uncle Sam’s new arm- 
ies have been trained and 
equipped ready for service 
on the Western front. 


A Ship’s Frame Which 

Monopolized a Railroad 

HE accompanying illus- 

tration shows how steam- 
ship frames are transported 
in England, from the ship- 
builder to the port of ship- 
ment. 

These members are ex- 
tremely bulky and awkward 
of shape and it is impossible 
to prevent them from pro- 
jecting beyond the limits of 
a single railroad track and 
encroaching upon the right 
of way of adjoining tracks 
If set upright the frame 
could not pass under bridges 
or through tunnels and so 








strips of perforated fabric 
as shown in cone of the ac- 
companying illustratiens (in 
the case of a road running 
at right angles to the front) 
The latter method has a 
tendency to break up the 
straight stretch of road when 
viewed at a distance or from 
above, making it confusing 
and difficult for enemy ob- 
servers to follow :ts course. 

In the case of railroads, 
too, camouflage is of utmost 
importance. In one case 
where the French desired to 
protect a railroad an ela 
borate, life-sized scene was 
painted on canvas and placed 
at a bend in the railroad, 
facing the enemy. Viewed 
at a distance from hostile 
observation posts, it ap- 
peared as though the railroad 
ran straight ahead, whereas 
in reality it curved sharply 
back of the screen, thas 








it is necessary to mount it 
as shown in the photograph. 


Strips of perforated fabric used to conceal a road from enemy observers 


baffling the enemy. 
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What I Can Do for My Country 


V. 


Now that registration day is come and gone, so that 
4+* at last the wild erop of rumors regarding this 
ceremony has given way to the definite results of first- 
hand observation, the public is in a position to see for 
itself just what ground our military covers. 
It must be clear io the most unthinking registrant that 
the enumeration was in fact a military census and noth- 
No question was asked or answered that had 
the individual's 
Moreover 


census 


ing more. 
direct bearing upon 
ability to perform effective military service. 
the specific and apparently official announcement is 
made that, as forecasted in the fourth article of this 
series, for the preservation of our industrial organization 
sole reliance will be placed in the age limit. There will 
be no class exemptions extended to farmers or miners or 
machiniste or munitions workers as such; exemption 
is in every instance to be a personal matter. 

This does not mean that our government is ignoring 
the necessity for securing special services from technical 
It does, however, signify that the mere act of 
registration under the military census law does not 
constitute the sum total of the technical man’s debt to 
the nation, and that the man over thirty-one is by no 
means discharged from all obligation through his exemp- 
tion from the registration requirement. It is still in- 
cumbent upon the technical man of every age and con- 
dition of employment to do what he can to put upon 
record with the proper authorities a complete statement 
of his speciai qualifications, so that when work for 
can be in- 


anything except 


men. 


which he ie preéminently fitted arises, he 
stantly identified as the man for the job, located, and 
brought to the work in question. We may have in 
the United States ten thousand men competent to take 
hold of our iron fields and supervise the work essential 
to doubling their output; but if the executives responsible 
for steel production do not know who these men are and 
have no means for immediately finding them, they 
might as weil be still freshmen and floor-boys, they might 


as well have been enlisted and shipped off to France, 
as far as their availability in their proper réle is con- 
cerned. And it is to be emphasized again and again 
that the military enumeration does not begin to cover 
this ground. It includes only a fraction of the men to 
begin with, and concerning these tells only the place and 
nature of their present employment, which plainly is 
quite irrelevant to their ability to do important work 
in other lines. 

In many fields of engineering the statement that all 
men should put upon record with the proper author- 
ities a full statement of their qualifications would be, 
to say the least, a vague one. To the mining engineer 
and the metallurgist, at the present time, there is not 
the smallest degree of ambiguity in such a requirement. 
Most of these men know that the United States Bureau 
of Mines is taking an inventory of our man-power in 
their fields; most of them have doubtless filled out and 
forwarded to the Bureau the little yellow question- 
naire. But in distributing these blanks the Bureau 
has of course to meet and overcome the same obstacle 
of initial ignorance which we have just mentioned. Full 
use has been made of engineering societies and employers 
of engineering talent; yet there must be hundreds of 
professional and amateur mining engineers and metal- 
lurgists who have not received a blank. If you are one 
of these, or if you know one of these, write to the Bureau 
of Mines in Washington for a mining engineer’s census 
blank and see that it goes back properly filled out. If 
you are one of the procrastinators, find your blank or 
get another, and return it at once, before you forget it 
again. 

A man of keen understanding who possesses a good 
perspective of the mining industries as a whole will 
have little difficulty, after inspecting this blank, in 
picturing the sort of service which the mining engineer 
and the metallurgist may be called upon to perform. 
Their responsibility, in general terms, is that of keeping 


The Mining Engineer and the Metallurgist 


the production of mineral substances even with the 
demand. There are few indeed of the mineral neces- 
sities of modern warfare of which the United States 
does not possess a sufficient supply, developed or un- 
developed, for all the needs of the present emergency. 
In only four items—manganese, nickel, tin and plat- 
inum—are we suffering under a more or less serious 
deficiency which it is not within the power of the min- 
ing man immediately to make good. 

Tin is not an absolute necessity, so the shortage here 
is not alarming. Manganese and nickel our steel 
makers of course must have; but since the one comes 
to us now from Brazil and the other from Canada, it 
is hardly to be anticipated that our supply will be 
seriously interfered with. In the case of platinum, 
however, the condition is really a critical one. This 
metal is the only substance from which it is known to 
be possible to make contact points for the hard usage 
which these points receive on the gasoline engine and 
other apparatus carrying contact circuits. Silver and 
copper have been tried; but both oxidize too rapidly 
for satisfactory service, and both allow the formation 
of ares which of course constitute a fatal drawback. 
The situation is further complicated by the fact that 
the very heavy sulfuric acid requirements of our 
explosives factories can be met only by the use of an ab- 
normal number of platinum crucibles. Ordinarily we 
get this very rare metal from Russia; at present the 
Colombian Republic is making a rather unsuccessful 
effort to supply us. The mining engineer who will 
show us where to find a commercial supply of platinum 
in the United States or Canada, or the metallurgist who 
will discover a workable substitute for the uses specified, 
will have made a tremendous contribution toward the 
overthrow of twentieth century feudalism. 

Such matters as this, however, can be attacked with 
reasonable chance of profit by only a very small prepor- 

(Concluded on page 607) 





Recent Chemical Developments 


War Chemistry in Germany; Increased Gasoline Production 


— nitrogen from the air to make explosives 

was an accomplished fact in Germany, and in 
successful operation before the war was declared. But 
certain foods called proteins, needed by man and beast, 
aiso contain nitrogen although they cannot be prepared 
The government food control looked after 
human needs in a measure, but it could not provide 
fodder for horses and cattle of a sort containing nitro- 
gen in the right place to keep them going. Five hun- 
dred thousand tons of such fodder was annually im- 
ported before the war. The need has finally been met 
by the discovery of « special yeast plant which has a 
very vigorous growth but produces no alcohol. Under 
the direction of the Brewers’ Institute of Berlin enormous 
tanks have been set up with proper temperature control 


‘and the refuse from the beet sugar works is led into 


them. Suitable salts are added, including those of 
ammonium, produced from the air, and these contain 
the required nitrogen in combination, to feed the yeast, 
which is said to grow with amazing rapidity. When 
compressed, it is reported to serve as an excellent 
nitrogenous fodder and also to be available for human 
food. The German scientific papers, from which the 
Journal of the Seciety of Chemical Industry gathered 
this information, declare that this will make Germany 
independent in the future in regard to its supply of 
nitrogenous feed for horses and cattle. 

Another requirement which has been but partially 
met is oils and fats. The ravages of tuberculosis are 
in part due to short rations of fats, but the demands 
of the German war department for munitions containing 
nitro-glycerin have aggravated this need. To make 
nitro-glycerin, glycerin is necessary, and the glycerin 
is obtained by treating fats with a caustic alkali, which 
results in soap and glycerin. This is explained by the 
fact that fats are combinations of fatty acids and glyc- 
erin and by boiling with an alkali, soap is produced 
which is a combination of fatty acids with an alkali 
while the glycerin is set free. So far, chemists have 
not been able to produce glycerin in any other way 
than by starting with fats. So, by rigid command, all 
kitchen refuse containing fats is delivered at a central 
station where a proportionate amount of soap is returned 
to the householder and the glycerin is kept for govern- 
ment use. 

There is still a great shortage of fats from the lack of 
imports of provisions, but it has been discovered that 


By Ellwood Hendrick 


horse chestnuts are rich in oil and these are now col- 
lected and the oil pressed from them. It is not men- 
tioned whether the oil is edible or not, but it seems to 
furnish a considerable quantity of glycerin and soap. 
A little more oil has been obtained by collecting cherry 
pits by the women of South Germany. The pits are 
crushed and thrown into a salt solution of such specific 
gravity that the kernels float on the top while the shells 
sink. The kernels are then skimmed off and pressed 
for the oil. 

Had the Germans cultivated the very prolific soya 
bean before the war they would have been much better 
off now. These beans contain 40 per cent of edible 
protein and 20 per cent of oil, which, on treatment with 
hydrogen in the presence of nickel may be changed into 
a high grade of lard. This is the same method largely 
used in this country to produce lard substitutes or 
shortening from cottonseed, peanut and other oils. 

The Gasoline Situation 

The director of the U. 8. Bureau of Mines, Dr. V. H. 
Manning, made an address to the editors of business 
publications at their conference in Washington on the 
present situation in regard to gasoline. It was interest- 
ing and full of information; but it does not give us a 
clear idea as to what the price of gasoline is likely to 
be next year or the year after. We still have the chance 
to do all the guessing we want to. One big fact that 
we have to face is that the production of automobiles 
has increased 200 per cent above the increase in gasoline 
production. Thus the total gasoline engine horse- 
power built and sold in the United States in 1913 was 
11,200,000 and in 1915 it was 22,500,000. Of course, 
this rate of increase cannot keep up, but who knows 
what it will be? Between 55 and 60 per cent of the 
gasoline produced is used in automobiles, 20 to 25 per 
cent is exported and the rest is used in stationary en- 
gines, motor boats and for other purposes. Now leav- 
ing out of consideration the increased demands for war, 
there are the constantly improved highways which 
make motor trucking the natural method of transporta- 
tion over them. All of our fishing fleets have installed 
gasoline power and even if the demand for pleasure 
craft and vehicles should decrease, the industrial re- 
quirement is likely to go up in proportion. 

In 1916 there were produced in the United States 
295,000,000 barrels of crude petroleum. The stock 


on hand at the beginning of the year was 175,000,000 
barrels, and at the end, 150,000,000 barrels, which 
means that 25,000,000 more barrels of crude petroleum 
were sold than were produced. As things are going 
now, unless new supplies are opened up, 1917 will cut 
down the supply on hand from 150,000,000 to 90,000,000 
barrels by the end of the year, besides taking all that 
is produced. 

Now crude petroleum is a very mixed product. It 
contains varying amounts of gasoline and when this is 
all distilled off, there isn’t any more gasoline left in it. 
But despite this fact we really do get more gasoline out 
of it by. what is known as cracking. After the gasoline 
is distilled off the heavier oils come over such as kero- 
sene, export oil, and the various grades of fuel oils as 
they are known to the market. The valuable lubricat- 
ing oils are set aside and treated separately. When 
the heavier and cheap oils are treated by heat and 
pressure under special conditions and occasionally with 
certain reagents, they are, as has been said, chemically 
knocked to pieces, and some of the pieces are gasoline. 
This is “cracking.” The residues may be cracked 
again and then a third time with decreasing results, 
but after that they are likely to go back to their original 
elements, carbon and hydrogen; in other words, to coke. 
Last year this method furnished 74% per cent of the 
gasoline used in this country. Some chemical engineers 
have such faith in cracking that they believe it will 
give us enough despite all the danger signals. Among 
the uncertain factors, however, is the endurance of the 
present wells and the discovery of new ones. 

Another source of gasoline supply is natural gas from 
which, by cooling and absorption, the very light liquids 
are separated. This is known as “casing head”’ gasoline 
and it is so light that it is mixed with heavier oils like 
kerosene to make motor fuels. It produced 120,000,000 
gallons of fuel last year. 

So we can argue both ways about the future of gasoline. 
There are the possibilities of new supplies, of more from 
natural gas and the certainity of much more from 
cracking. On the other hand, there is the decreasing 
supply in storage, which is more convincing than argu- 
ment or oratory. And the demand for motor fuel is 
growing like a green bay tree, very, very much faster 
than the petroleum supply is growing, and cracking is not 
yet a perfect art. It looks as though we had not yet got 
past the worrying stage in regard to the gasoline supply. 
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A Novel Truck With a Detachable 
Tongue 


TRUCK of novel design incorporating 
various desirable features is known 
as the one-man detachable-tongue shop- 
truck. Roller large 
size under the load to insure easy running 
qualities and a jack-tongue 
with roller bearing lead-wheel are features 
of the construction. Modified types with 
flaring side boards and box or rack equip- 
ment can be readily built up from the 
primary form of simple platform. A sup- 
porting foot is provided at the front end 
to take the load when the tongue is de- 


bearing wheels of 


detachable 


tached. 

An especially convenient feature is the 
jack tongue Where several trucks are in 
use, one tongue for each four or five has 
been found ample. Being removable it 
is out of the way when the trucks are not 
being moved. This is appreciated as a 
real asset and convenience in the narrow 
aisles of a machine shop when the truck 











speed and one for low. Thus loads up to 
800 pounds can be handied on the high 
gear, and loads over 800 pounds on the 
low gear. While in operation the bases 
lock together automatically in four dif- 
ferent positions, so that there is no op- 
portunity for accidental turning. Another 
feature is the jointing of the uprights, so 
that the top half may be folded down to 
facilitate transportation. 

When lowering the platform there is no 
possibility of the operator being injured 
by the crank handle flying backwards, as 
it must be taken off the elevating shaft 
and put on the lowering shaft to open 
the brake jaws to allow the platform to 
descend. The load is sustained  in- 
dependently of the crank, for a raichet is 
provided which sustains the load at every 
point The ratchet and paw! are always 
in action and cannot be operated by the 
crank or interfered with in any way 
Another safety device is the floor-lock, 
which gives the machine four widely 
separated points of support. To lock the 
elevator a steel lever is thrown forward 








is being used as a temporary storage for 
parts to be machined. It is also available 
to use on other trucks. 

The tongue may assume any angle when coupled with 
the truck, which can be turned out of line through a 
very small radius. It is made of malleable iron and 
steel, needs little repairing and is not expensive. 

The truck boxes and side boards are heavy, and of 
durable wood, being secured in position with malleable 
The wooden parts are easily 
,emovable when worn out. A type is te be made for 
special use, as in handling coke or pig iron and sprue 
overhead 


corner irons and bolts. 


charges for cupolas or air furnaces where 


handling equipment is installed. 
A Rotatable Elevator That May Be Pulled About 


N keeping with the efficiency methods of the present 

day, there has lately been introduced a machine 
which can be readily wheeled about in the storeroom or 
warehouse, and which will readily elevate a case, barrel, 
bale or other object to a given height and then unload 
it in any direction desired. This is accomplished by 
means of the simple turning of a crank operating the 
mechanism, and rotating the turntable 
base upon which the elevator structure is mounted. 
When the platform has reached the position desired the 
cargo can be rolled or pushed off. Still further to 
eliminate manual labor, the elevator can be operated by 


gear-lifting 


means of an electric motor, if desired. 

The new elevator, it will be noted in the accompany- 
ing illustrations, is a portable lifter or tiering machine 
consisting of two uprights, an elevating platform and a 
revolving base, which can swing around on its own center 
like a turntable. This revolving base. which is fully 
protected by patents, is a distinct improvement over the 
old non-revolving base machines, and it 1s said to make 
the present type fully twice as efficient as its predecessors. 
A box, bale, barrel or other object is placed on the plat- 


A battery of these convenient trucks in operation 


form when the latter is down, and by means of a crank 
and gears the platform is raised manually or electrically 
to any level desired and then swung around on its center 
to a convenient unloading position. Thus the platform 
can be loaded from any direction, irrespective of the 
unloading position. Rollers on the platform permit 
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When at rest, this truck has no handle to take 
up valuable space 








one man to slide the load from the machine directly into 
the space where it is to be stored. 

That the design of the new machine is not a hap- 
hazard one is signified by the fact that the standard 
model is provided with two sets of gears, one for high 


and forced down until the weight of the 
front part of the machine is lifted off the 
swivel wheel and is carried by the bearing lugs of the 
lock. Finally, the elevator cannot upset: anything 
that is not too large to balance on the platform can be 
handled in perfect safety, and for unusually bulky leads 
a base of sufficient size always to keep the center of 
gravity of the load within the area of the base, can be used 
Recently, quite a number of concerns have been using 
the elevator for putting up overhead motors, and this 
method has permitted the installation of from four to 
six motors in the time formerly required by one. The 
accompanying illustrations depict the elevator doing 
service as an electric motor installer, in which case i: 
insures absolute safety in elevating and holding the 
motor in place while it is being secured to the ceiling, 
while doing entirely with 
heavy platforms, blocks and falls and other hoisting 
arrangements which were formerly used for this purpose 
The machine can also be used for inspecting the motors 
and taking them down for repairs, as well as for installing 
and repairing pulleys and shafting. Indeed, for any 
work on the ceiling the new machine offers a most con- 
venient method 
Built from 6 to 20 feet in height, and for loads up to 
2,500 pounds, the rotatable. elevator can be utilized 
for any class of work that requires a simple means for 
lifting heavy loads 


away scaffolding, special 


A Register for Plant Varieties 


HE committee on varietal nomenclature of the Amer- 

ican Society of Agronomy has suggested the creation 
of a register of cultivated plant varieties, analogous to 
the herd-books of cattle raisers, giving the history, an- 
cestors, etc., of each variety. Some work along these 
lines has been done in the classification of cate at the 
Cornell Agricultural Experiment Station. 
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Three phases in transporting and raising an electric motor by means of the new portable turntable elevator. 


This is a simple and expeditious method of installing electric motors 


Oil drums are readily handled by means of 
the electrically-operated elevator 

















600 


SCIENTIFIC AMERICAN 


June 16, 1917 








This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. 


The Motor-Driven Commercial Vehicle 


Conducted by VICTOR W. PAGE, M.S. A.E 


relating to mechanical features, operation and management of commercial motor vehicles 


The editor will endeavor to answer any question 
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Convertible motor truck body arranged for carrying supplies 


Combination Army Transport Truck 
\ COMBINATION truck body that 
4 


ean be emple ved to transport freight 


or soldiers has been recently built and 
tested out Che usual form of freight 
earrying body cannot be used to carry 
meu ‘or any distance, because it is not 


provided with proper seating accommoda- 


dations If seats are provided these must 
be arranged arvund the sides and the truck 
cannot be utilized to its full capacity Of 


course the men may be carned standing 


upright, but this is not practicable if the 
journey is to consume any time to speak of, 
or if the roads are poor. The accompany- 


ing illustrations show the method of con- 
verting. the new combination stake, side- 
platform body, best suited to carry sup- 
plies, to a special form adapted for carrying 
four squads of eight men 

This truck is two and one half ton capac- 
ity and is equipped with a body that is 
only 6 feet wide by 12 feet long, and carries 
conveniently 32 men, minimum load, and 
can transport 38 There are three rows 
of seats placed longitudinally and the men 
sit astride of them as on a horse. By this 
method of seating less room per man 1s 
required, every available inch of space is 
utilized, practically increasing the seating 
capacity 100 per cent. These seats can be 
dropped in three minutes, thereby giving 
a flat platform or a stake body which can 
be used for transporting freight, baggage 
or other supplies. 

With this type of body construction, 
more men and weight can be transported 
than ordinarily, as the large number of men 
are an important factor when bad road 
conditions are encountered. In actual 
tests over bad roads, it develops an ease of 
motion greater than the average passenger 
automobile. It is claimed that a non- 
convertible strietly passenger truck with 
moderately extended frame built on this 
principle can transport as many as sixty 
men. The chassis on which this body is 
mounted is a standard model following the 
very latest specifications that the War 
Department issued in April 


Bandit-Proof Pay-Car Body 
MOTOR truck with a specially de- 
A signed | 


ody containing all the con- 
veniences of an office and protected against 
highway bandits, is used by the Chicago 
Surface Railway Lines to carry the pay 
envelopes of thougands of its employes to 
ear barns and other widely scattered 
districts. In some cases the truck merely 
transports payniasters and large sums of 
money from one car barn to another. In 
others, trips of several miles are made into 
the country to pay off line and track men 
and gangs engaged in special construction 
work, such as the building of new bridges, 

















Seated astride the seats instead of side by side, four squads of men 
can be accommodated in a single load 
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Within the steel-barred body of the bandit-proof pay-car where the 
payrolls are made up while the truck is en route 


Seats for the men being raised quickly into position 


tunnels, buildings and general track im- 
provements. 

The truck has accommodations for four 
paymasters, a chauffeur and a guard, all 
of whom go heavily armed. The pay- 
masters are provided with swivel chairs 
and work at tables which hang on hinges 
and may be dropped down when not in 
use. The table in the center of the offiee, 
as shown in the accompanying photograph, 
is used for making up payrolls while the 
truck is en rowe and within easy reach on 
either side are shelves for money trays. 
The windows are protected by iron bars 
and connected with an alarm system. In 
paying direct from the truck the chief 
paymaster sits at the extreme end of the 
office, takes the pay envelopes from the 
shelf and passes them out to the workmen 
through a wicket in a window on his left. 
While the men are receiving their money 
the guard stands on duty in the rear of the 
office and the chauffeur guards the front. 
When the truck is traveling through the 
streets all money and other valuables are 
carried in a special steel vault built in the 
body of the truck behind the rear seat 


Tractors and the War 


HE Tractor Standards Division, of the 

Society of Automotive Engineers, of 
which H. L. Horning is Chairman, is 
coéperating in several fields of tractor 
progress, including that having to do with 
the heavy ordnance work. Mr. Horning 
is a member of the Automotive Committee 
of the Advisory Commission of the Couneil 
of National Defense, as representing the 
tractor interests. The manufacturers of 
passenger cars, motor trucks, parts and 
accessories for automotive apparatus, air- 
craft, watercraft and motorcycles are also 
represented on this committee which has 
within its jurisdiction some matters of @ 
commercial nature, as well as those in- 
volving engineering problems. The great 
potentiality of the farm tractor in the 
solution of the world’s food problem is, of 
course, well appreciated. Many points 
are, however, involved in the adequate 
production and use of farm tractors. The 
average farmer does not understand 
sufficiently the merit of the tractor as a tool 
for him and is not trained as he should be 
in the operation of the mechanical ap- 
paratus. Any machinery ever produced 
requires some attention at regular intervals. 
There are well-known cases of tractors 
which have failed in the hands of some 
owners and been highly successful in the 
service of others who had some adequate 
knowledge of the attention actually re 
quired by the machines. The agricultural 
press is rendering a national service of the 
highest value in making plain the require 

(Concluded on page 603) 
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OVER 70 YEARS’ 
EXPERIENCE 


VIS 


Trave Marks 
Desicns 
Copynicuts &c. 


INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in regard 
to securing valid patent protection for their 
Inventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign Pat- 
ents secured. 

A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request. 

Ours is the Oldest agency for securing 
patents; it was established over seventy 
years ago. 

All patents secured through us are de- 
scribed without cost to patentee in the 
Scientific American. 


MUNN & CO, 
233 Broadway Woolworth Building New York 
Branch Office: 625 F Street, Washington, D. C. 






















Annual Subscription Rates for the 
Scientific American Publications 


LS ee ee _. $4.00 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama. 


Subscriptions for Foreign Countries, one year, 


SUOORS GUNNING. «000626 00.5e0ese anne $5.50 | . 
: damage on the Pacific coast. 


Subscriptions for Canada, postage prepaid... 4.75 


The Scientific American Publications 
Scientific American (established 1845)....... $4.00 
Scientific American Supplement (established 

1876) .....2. nh00 00.00 sabe o5eesoadees 
The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application. 


Remit by postal or express money order, bank 
draft or check. 
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Classified Advertisements 
Advertising in this column is 75 cents a line. No 

less than four nor more than 12 lines accepted. 


Count seven words to the line. All orders must be 
accompanied by a remittance. 


HELP WANTED 

A MOTOR TRUCK MANUFACTURING COMPANY 
in Detroit requires the services of a thoroughly compe 
tent mechanic to take charge of their experimentat 
departinent Must be a man of good inventive ability 
along practical lines, as the work will consist in not 
only perfecting the devices and appliances already in 
use, but in developing and inventing new ones. A good 
opportunity is offered to the man who can produce 
results. Give full particulars as to qualifications, ex- 
perience, etc. Address, Mechanic, Box 773, New York. 


HELP WANTED 
WANTED By a concern making farm pumps 
and plumbers’ brass goods, a first-class man for hand 
ling cost department. Address, Opportunity, Box 773, 
New York. 
SITUATION WANTED 


POSITION WITH CONTRACT to develop new pro- 
pelling device for aeroplanes, submarines, etc. [ts action 
Stabilizes, 97 per cent efficient, Operates craft. Have 
worked experimenting. Chas. R. Zickler, Yonkers, N.Y. 


PATENT FOR SALE 

ADJUSTABLE PAIL SUPPORT for painters’ use, 
when painting from a ladder, forming a level support 
for paint-pail, Whether on upright ladder or horizontally 
inclined. Patented June 22, 1915. Entire United States 
patent for sale. Photographs and full description sent 
on request. J. A. Sherwood, Scotia, Schenectady Co., 
New York. 


AGENTS WANTED 
AGENTS. 500% Profit. Free Sample Gold and Silver 
Sign Letters for store fronts and office windows. Any 
one can puton. Big demand everywhere. Write today 
for liberal offer to agents. Metallic Letter Co., 438 N. 
Clark Street, Chicago, U. 8. A. 


WELDING 
DON’T SCRAP ALUMINUM PARTS. So-Luminum, 
new welding compound, repairs aluminum in one-half 
time and cost acetylene welding. Use gasoline torch 
no flux. ‘Trial bar 50c; $8.00 per pound. Money refunded 
if not satisfactory. So-Luminum Mfg. & Eng. Co., Inc., 
Dept. A., 1790 Broadway, New York City. 


SCHOOL 
Indiana, Terre Haute 


ROSE POLYTECHNIC INSTITUTE 
A College of Engineering. Courses in Mechanical, Elec- 
trical, Civil, Chemical and Architectural Engineering. 
Extensive shops and laboratories, expenses low. 34th 
year. For catalog, information and professional register 
of alumni, address F. L. Mees, President. 


BOOKS 

FINGER PRINT INSTRUCTOR Dy Frederick Kuhne, 
bureau of criminal identification, police dept, City of New 
York. This is a volume prepared by an expert on finger 
prints in response to the demand for an elementary and 
practical work for those desiring to take up the study of 
finger prints. Bound in cloth. 155 pages. Size 6x9. Il- 
lustrated. Price $2.00, Munn & Company, Inc., Publish- 
ers, 233 Broadway, Woolworth Bldg., New York. 





Service 


AID IN CORRECTING FAULTS 


in new mechanical and electrical designs, processes, and 
articles of manufacture under guarantee of secrecy and 
assignment. No patents. No promoting References 


Chas. M. Haynes, Prudential Bldg., Newark, N. J. 








5.00 | 


|thus grinding the excavation. 








CHEMICAL DISCOVERY and 
INVENTION IN THE 
TWENTIETH CENTURY 
By Sir William A. Tilden 


Dealing comprehensively with all phases of 
the marvellous progress and miracle-like 
achievements of recent ponte in chemical 
science. It is written in asimple and interest- 
ing style and technical terms are all explained. 
Price $3.50 Net Postage Extra 

At All Bookstores 


E. P. DUTTON é< CO. 
681 Fifth Avenue New York 
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Wooden Ships and Ship Worms 


(Concluded from page 592) 


Xylotrya is able to endure the brackish 
water in New York Harbor, while the 
Teredo cannot live there except in the 
outer water, outside the Narrows. Ob- 
servations along the Chesapeake Bay and 
the Gulf of Mexico indicate that the ship 
worms found there will thrive in waters 
with a saline density indicated by a specific 
gravity of from 1.0054 to 1.0333. They 
work in absolutely clear and Jn very turbid 
water, but seldom to a depth of over thirty 
feet. The worst attack is usually in very 
salty, warm and clear water. 

The ‘‘ wood lice”’ are entirely different in 
their method of attack, as they eat away 
the outside of the wood, hence their presence 
is easily determined. Further, they make 
much smaller holes than do tne ship worms, 
these being seldom more than 7 inch in 
diameter. The attack is usually centered 


|upon a limited zone above and below a 


low water mark. 

Limnoria are reported by the United 
States Fish Commission as rarely occurring 
at a depth of 40 feet. They have a wider 


|temperature range than the ship worms 


but require pure salt water and cannot 
exist in dirty or fresh water. Limnoria 
are found along the Atlantic coast from 
Nova Scotia to Florida and in waters of the 
Gulf of Mexico. They also do great 


In addition to the organisms mentioned, 
there are two other varieties which are very 
destructive on the east coast, the Pholas 
and the Sphaeroma—the former is chiefly 


|a stone borer but will also attack wood 
|In form it resembles a clam. 


It bores by 
bracing its open shell against the sides of 
its excavation, while its long sucking foot 
emerges and rubs the surface of the stone 
or wood. Particles of sand are operated 
between the foot and the stone or wood, 
All kinds 
of stone are attacked. These organisms 
have been discovered in creosoted govern- 
ment barges, where they have _ bored 
holes that were one-half inch or more in 
diameter clear through the planks. 

The marine borers just described have 
been the subject of much study on the part 
of the Government and others, and various 
methods of combating them have been 
devised. Contrary to common belief, im- 
pregnations with dead oil of coal tar or 


creosoting are by no means proof against 


attack. 
apt to damage certain classes of cargo on 
account of the fumes which arise from the 
treated wood. This would be particularly 
true in regard to food stuffs, now so badly 
needed by our allies. 

Frequent painting with copper paints 
proves effective, provided the bottoms of 
the boats are thoroughly and frequently 
painted. The practice of nailing an un- 
treated piece of wood to the keel of 
wooden boats painted with copper paint 
in order to act as a “trap’’ and then re- 
moving this strip of untreated wood after 
attack is a poor one; because, as shown by 
Dr. Shackell, it is far more difficult to kill 
marine borers after they develop than when 
they are in the embryonic stage. Of 
course, if this “trap’’ is removed before 
the borers pass through it and into the hull 
proper little damage will be done. 

While copper paint is an _ effective 
preventive against attack, there is still 
much room for an improvement in the 
production of a marine paint, which will 
not only prove resistant to the attacks of 
the marine borers and to sea water, put 
which will withstand mechanical abrasion. 

Perhaps the most effective means of pro- 
tecting wooden ships from attack is to 
sheath their bottoms with copper. As 


|long as this copper sheathing remains 


intact, an absolutely protective covering 
will be had, but if the smallest hole should 
occur in this sheathing, the marine borers 
will immediately reach the wooden hull 
Another efficient means of arresting 
attack is to run the ships into fresh or 
brackish water and keep them in this water 
for two or more days. This will kill all 
of the worms that may be in the timber. 
Unfortunately, this simple means of pro- 
tection is not available except in a com- 
paratively few harbors along our coast, 





Creosoting ship timbers is very | 
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No Other Car 
So Complete 


One Mitchell distinction lies in the fact 
that every wanted feature is in it. 


There are 3] features which most cars 
omit. There are more dainty touches—more 
luxuries and beauties—than in any other car 
in this class. We have added 24 per cent to 
the luxury cost this year. 


There are all the attractions which our 
experts found in 257 new models. All com- 
bined in a single car. You will see here 
everything we know to make a car more 


appealing. 


Doubled Endurance 


In addition to that, in the past three years 
we have doubled our margins of safety. 
Every vital part now has 100 per cent over- 
strength. 


The result, we believe, is a lifetime car. 
Two of these cars that we know of have 
already run over 200,000 miles each—about 
40 years of ordinary service. 


In the past two years, dozens of famous 
engineers have bought Mitchells for their 
personal use, because of this extra strength. 
Your dealer will show you a list of them. 


Two Sizes—8 Styles 


There are now two sizes of the Mitchell Six, two basic 
prices, and eight exclusive bodies. 

You will find a hundred surprises in them. You will see 
the result of wondrous faciory efficiency, due to John W 
Bate. For all of these extras are paid for by savings which 
he has worked out in this plant. 


Go see them. When you buy a fine car and a car to keep, 
you will want a Bate-built Mitchell. It will spoil your taste 
for a car less handsome, less enduring, less complete. 


MITCHELL MOTORS COMPANY, Ince. 
Racine, Wis., U. S. A. 





SIXES 
TWO SIZES 


Mitchell Grete. aes Mitchell Junior 33,323; 


wheelbase and a highly-developed on similar lines, with 120-inch wheel- 
48-horsepower motor. base and a 40-horsepower motor—!,- 


—" $1495. ee $1 195 


Cabriolet, $1895. 
All Prices f. o. b. Racine 





Four Passenger 
Sedan, $2175. 
Coupe, $1995. 

Also Town Car and Limousine. 
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Makes steel barrels 


SCIENTIFIC AMERICAN 


Illustration shows 
part of large depart- 
ment devoted lo weld- 
ing seams of steel 
barrels by the Prest- 
O-Lite Process. 


— 
we 


stronger, 


neater and at lower cost 


"THE steel barrel is just one of the thousands 
of manufactured metal products which are 
made stronger, neater, better and at less cost 
by using oxy-acetylene welding in place of 
rivets, bolts and threaded joints. 


In thousands of American factories 


in the manu- 


facture of automobiles, farm implements, engines, 
metal furniture, delicate tools and instruments—this 


process is used in routine production. 


To secure its 


economies and advantages many manufacturers have 
even made sweeping changes in the design of their 


products. 


If you use bolts, rivets or threaded joints in the 
construction of any product, let us show you what 


welding can accomplish. 


This process is saving millions of dollars for rail- 
roads, factories, foundries, machine shops, garages, 
in quick repairs to broken machinery parts, tools, 


and defective castings. 


PROCESS 


Oxy-acetylene welding by in- 
tense heat actually fuses two 
pieces of metal into one piece. 

In the manufacture of nearly 
every metal product, wherever 
bolts, rivets or threaded joints 
are used, welding affords many 
opportunities for accomplishing 
simplicity, strength and neatness 
of design, with reduced cost. 

Effictent work can be turned 
out by any average workman who 
understands metals, with little 
instruction. We furnish high- 
grade welding apparatus for $75 
(Canada, $i00); Prest-O-Lite 
acetylene service, and _ special 
blow-pipe for cutting metals, at 
extra cost. 

Prest-O-Lite Dissolved Acety- 
lene is furnished in convenient 
cylinders, making the welding 
outfit portable for use inside or 
outside the shop. The Prest- 


O-Lite system of exchanging 
empty tanks for full ones insures 
universal, perpetual service. 
Avoids the initial investment 
and depreciation incurred in mak- 
ing crude acetylene in carbide 
generators. Insures better welds, 
quicker work and lower operating 
costs. 
For Reclaiming Broken Machinery 
and Defective Castings 

By avoiding costly tie-ups and 
delays in production through the 
breakdown of an important ma- 
chine, and also by saving the 
cost of a new part, one Prest- 
O-Lite welding repair may easily 
save the entire cost of the outfit. 
Railroads, foundries, mines, fac- 
tories, machine shops and garages 
are realizing big returns in oxy- 
acetylene welding for repairs 
alone. 


Send today for illustrated literature and data, showing 
specific instances of savings made by welding—savings 
that may be made for your shop or factory. 


The Prest-O-Lite Co., Inc. 


U. 8. Main Office and Factory, 810 Speedway, Indianapolis, Ind. 
Canadian General Office, Department O, Toronto, Ontario, Can, 


59 Branches and Charging Plants in principal 
industrial centers 











Work of the Council of National 
Defense and Advisory 
Commission 
Concluded from page 595) 
for storing of Navy coal have been arranged, 
and the acute situation for the supply of 
coal to the Government buildings in Wash- 
ington has been relieved. A conference of 
Great Lakes shippers of coal and ore, rail- 
road and vessel owners, has resulted in 
such a consolidation of cargoes and elimi- 
nation of waste time that an increased 
carrying capacity of coal and ore of two 
and one-half million tons has been provided. 

The National Research Council main- 
tains in Washington an active committee, 
working under the Council of National 
Defense, under the Direction of Dr. George 
E. Hale and Dr. Robert A. Milliken. 
Representing the scientific forces of the 
country as well as the research bureaus of 
the Government, the National Research 
Council is at present engaged in investi- 
gations of detection means for completely 
submerged mines and submarines, range 


finders, detectors for invisible aeroplanes | 


and sappers, improvements in _ wireless, 
military photography, prevention of elec- 
trolytic action on metal hulls, balloon 
fabric, slicker fabrics, new explosives, 
utilization of wastes and by-products, the 
nitrate supply and optical glass problems, 
anti-toxins and serums and other medical 
problems, sterilization of drinking water, 
soldiers’ clothing and blankets, the study 
of occupational diseases with 
munitions workers, ear protection from 
high explosive shock, protection from 
poisonous gas, etc., etc. For military 


reasons no public report of results obtained | 


are available but it can be said that the 
best scientific brains of the country are 
thoroughly mobilized, under the direction 
of the Council, for all such investigations 
as make for scientific, inventive and dis- 
covery preparedness for war. 

The Department of Coéperation with 
the States has done wonderful work in 
bringing these political units of the United 
States together in a coherent whole, looking 
to the use of state machinery to the good 
of the nation. Many eastern States had 
state boards or councils of defense prior to 
the formation of this active department 
under the immediate charge of Mr. George 
F. Porter. Since its formation, however, 
forty-four States show such organizations. 
A conference of representatives of all such 
councils, committees of public safety, etc. 
has been held in Washington in which the 
entire forty-eight States were represented, 
twelve of them by their governors. Infor- 
mation of the work of the various state 
organizations and their activities has been 
tabulated, and an intimate relationship 
between these organizations and _ the 
Council of National Defense perfected, 
with the result that the National Govern- 
ment is at all times in close touch with the 
preparedness work of its several political 
units. 

The Advisory Commission and its sub- 
committees have been doing an immense 
amount of constructive work, which should 
have pages instead of the few paragraphs 
available here. Under the leadership of 
Commissioner Daniel Willard (President 
of the B. and O.), a complete mobilization 
of the nation’s railroads has been effected, 
through the special committee on national 
defense appointed by the American Rail- 
way Association. In effect, this mobiliza- 
tion is to make the railroads of the United 
States one system for war purposes, elimi- 
nating red tape and the commercial factor 
and, in some measure at least, approaching 
the wonderful transportation efficiency of 
the German Government railroad system 
which has meant so much to our enemy in 
his warfare. 

This is not a paper accomplishment. 
Coal is being given preference in car supply 
and movement, ore comes next, car service 
rules have been modified to facilitate free 
movement, passenger service is being 
modified and curtailed to expand freight 
service, nine reserve engineer regiments of 
skilled railway workers to aid France in 
rehabilitating her railways have been 
organized, food movements have been 
simplified and made faster—in fact, the 


special | 
reference to the conservation of health of | 
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whole railways service has beer speeded up 
for governmental and economic prepared. 
ness in a way which warring commercial] 
interests held to be impossible until the 
contrary was shown by actual accomplish. 
ment. 

The same course of procedure in tele. 
graphic and telephonic communication 
has resulted in the elimination of lost 
motion, not only between companies and 
the Government, but between company 
and company. The number of long 
distance wires has been increased, perfect 
long distance service between Washington 
and headquarters of all Army and Navy 
divisions has been arranged, special drills 
for more than twelve thousand long dig. 
tance operators the country over have been 
taking place, over ten thousand miles of 
special wire systems have been diverted 
from commercial use to the exclusive 
service of executive departments, the Bell 
system, coéperating with the Coast Guard 
is installing telephone connections at 100 
light houses and 200 life saving stations, 
including the laying of 1,200 miles of wire 
and 300 of cable, etc., etc. 

The Committee of Supplies, Julius 
Rosenwald, President of Sears, Roebuck & 
Co., Chairman, is composed of six eminent 
men from as many lines of business, all 
serving without pay. It has many ac- 
complishments to its credit, first of which 
has been the elimination of the advertising 
and bidding method of government pur- 
|chase, satisfactory in peace times even 
though leading to competition and in- 
flation of price, but too cumbersome and 
slow for war. The committee has largely 
stopped the Government from competing 
with itself in the open market, by similar 
purchases through different channels. New 
specifications, required by existing trade 
conditions, have been written for many 
supplies; the middleman is being elimi- 
nated as far as possible, options on great 
quantities of important supplies have 
been secured and a vast amount of money 
saved the country. 

The Committee on Raw Materials, 
Minerals and Metals, Bernard M. Baruch, 
Chairman, has .saved the Government 
ten millions on the purchase of 45,000,000 
pounds of copper. Twenty-five million 
pounds of zine at two-thirds the market 
price have been secured, several hundred 
thousand tons of ship plates bought at 
$58 a ton instead of the commercial price 
of $160 a ton, and aluminum, chemicals, 
oil and a hundred other materials pur- 
chased at prices correspondingly below the 
market rates. 

Samuel Gompers, President of the 
American Federation of Labor, is Chair- 
man of that Committee on Labor which 
has done such fine work for the Council 
and the Government. Too long to detail 
here, these labors are typified by the 
patriotic coéperation promised the Govern- 
ment by organized labor everywhere, and 
by the adoption of that resolution which 
advises “that neither employers nor 
employees shall endeavor to take advan- 
| tages of the country’s necessities to change 
|existing standards.” It is believed that 
|to a very large extent this will result in 
| the complete elimination of the strike and 
| the lockout during the war. 
| The Council has more than 27,000 
| detailed reports in its files of manufacturing 
| plants the country over showing capacity 
and product. It is almost wholly the 
work of Mr. Howard Coffin’s Committee 
on Industrial Preparedness. His work 
has been too vast for even a summary, 
but the Committee on Automotive Trans- 
port must be mentioned on account of its 
success in connection with the Quarter- 
master Corps, in perfecting truck specifica- 
|tions by which millions upon millions of 
dollars will be spent. 

There are any number of smaller 
ramifications of the work of Council and 
Commission—only the high lights have 
been touched upon here. But it would 
be unfair to close this outline without 
mention of the fact that the Council and 
Commitsion both are almost entirely 
composed of patriotic citizens who work 
without compensation, in the full knowl 
edge that not by fighting alone, but by 
fighting backed by coérdinated industry 
is a modern war to be won. 
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Men who 
‘| exercise 





It allows the utmost | 
freedom of action— 
stands great strain — 
gives perfect comfort 
and long wear. 

Sold Everywhere 


George Frost Co., Makers, Boston 
























Now’s the time. Shoot without 
disturbing anyone. Get up a club 
and have fun all the season. Girls 
like it when there’s no nerve ripping report. 
Practically no recoil and no noise when a 








is on your rifle. No nervous clutch- 
ing—no bruising of shoulder. Sizes 
— for every rifle gt reasonable prices. 
y Pook full of 

It’s free 


stories 

THE 
- MAXIM SILENCER CO. 
94 Homestead Avenue AS 
Hartford, Coan 


This Book Free 


= — = — 
Magical Apparatus 

. Grand Book Catalog. Over 700 engrav- 
ings 25c. Parlor Tricks Catalog Free. 


MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 

















__ FIVE PERFECT GRAVEL TENNIS COURTS __ 





To Leisureland 


tions ideal. 
New York City (with 
Albany and Troy the 


gateways) and 

Lake George 

The Adirondacks 
Lake Champlain 
The North and West 


The logical route is 
“The Luxurious Way” 


Largest and most magnificent 
river steamships in the world 


DAILY SERVICE 


Send for free copy of Beautiful 
“Searchlight Magazine”’ 


HUDSON NAVIGATION COMPANY 
Pier 32, North River New York 


“The Searchlight Route” 
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How We Burn Up Our Property 


(Concluded from page 589) 


Listing the exposure loss in accordance 
with this opinion, we find that of the State’s 
aggregate fire loss for a representative 
year, $16,168,628 or 80.5, was prevent- 
able, while but $3,906,783, or 19.5 per 
cent, was not preventable. These results 
are apparently typical, at least so far as 
can be gathered from comparison with 
other states. 

It may not be out of place to say a word 
or two about the organization that com- 
piles these and vast quantities of similar 
figures. For many years each fire in- 
surance company made up its own figures. 
No company covered any territory com-| 
pletely, reporting only on the losses which 
it itself had paid. Moreover, no two 
companies used exactly the same classifica- 
tion of causes, or quite the same tests for 
determining where to tabulate a loss in 
which the matter of judgment entered. 
Consequently there was no _ accurate 
statement possible even of our total fire 
loss, let alone of the various contributing 
causes. 
| Acouple of years ago several of the larger 
|companies got together and organized a 
national board to handle this matter of 
|fire insurance statistics. It was not 
merely a question of idle curiosity; it was 
| realized that reliable and complete figures 
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as to the causes of all our fires would make 
possible a far more intelligent adjustment 
of premiums. Offices were secured in| 
New York, and, as it became evident that | 
the movement was in no sense an effort | 
of the big fellows to impose their control | 
or even their methods upon the little) 
fellows, everybody came in, until now the | 
board represents fairly the entire fire | 
insurance interest of America. | 

Every company that pays or refuses to | 
pay a fire loss is under obligations to for- | 
ward to the headquarters in New York a} 
blank, completely filled out, which tells) 
everything there is to tell about that fire. | 
These blanks are put through the mill by a| 
large force of girls, much in the same fashion | 
as that described in these columns in con- | 
nection with the recording of the Connecti- | 
cut Military Census. Only here we have a| 
vastly greater amount of detail. Every fire 
has to be recorded on a card to be filed in 
alphabetical order under the name of the 
victim; every fire has likewise to be re- 
corded on another card for filing geo- 
graphically, under town, street and num- 
ber. In addition, full information as to 
the loss and the cause has to be gleaned 
out and recorded separately. At the end 
of the year it is a tremendous task to make 
up the summary for each state and for the 
Union. ‘ 

The activities of the board do not end 
here, however. It is not merely desired 
to know why we have fires, but to educate 
us not to have them. To this end the 
board is constantly distributing informa- 
| tion and suggestions, and trying to train 
the public, by small degrees, to exercise 
the reasonable care against fires which it 
seems so little disposed to exercise. Event- 
ually, too, the board will be in possession of 
information that will weed out the chronic 
|offenders. When the individual file has 
| been running for ten years, say, it will be 
|a most interesting study to see who the 
| people are who have from two to ten fires 
|each year, and in what places this habit is 
most general. 


Tractors and the War 
(Concluded from page 600) 

ments that can be met easily by reasonable 
|effort in the forward march of intelligent 
| modern farming. 

| There is no manner of doubt that a great 
|deal of tractor development, as an imme- 
diate result of military activities, is at 
| hand and in sight. The most spectacular 
feature of this development is the military 
work but the production of crops in greatly 
increased quantities is a consideration 
second to none in the national welfare. 
The work of the Society of Automotive 
Engineers applies at many points of con- 
tact and the results that will be achieved 
by it through well organized proceedings 
now in effect will be as important and 




















| striking as any with which this organization 
lis to be credited. | 








And this was 
called oil! 


A chemist’s report 


on a sample 


taken from a crank-case 


A* operator of motor trucks in Rochester, N. Y., who was 
getting irritating results from his lubrication, furnished 
us with a sample of the used oil from the crank-case. 


It proved to be 72% gaso- 
line. 

How did the gasoline get 
there? 

As you know, there is a 
clearance between piston 
rings and pistons. The oil 
used on this car, being of 
wrong body and character, 
had failed to seal this clear- 
ance. Gasoline had been 
forced down past the piston 
rings with each compression 
stroke. The gasoline had 
then been churned into the 
oil until there was actually 
more gasoline than oil in 
the crank-case. 

72% gasoline in crank- 
case oil is of course unusual. 

But the incident brings 
out pointedly a very com- 
mon condition. 

Oil that furnishes a poor 
piston-ring seal always al- 
lows the escape of gasoline 
into the crank-case. 

And it takes very little 
gasoline in the crank-case 
to seriously impair the oil’s 
lubricating efficiency. 

Motorists repeatedly re- 
port that Gargoyle Mobiloils, 
used as specified in our Chart, 
cut their usual gasoline con- 
sumption from 10 to 20%. 

Why? 

Because when the proper grade 
of Gargoyle Mobiloils is used, the 
combustion chambers are sealed 
gas-tight and power-tight. Oil of 
correct body keeps the gas in the 
combustion chambers where it 
belongs. It keeps the gas out of 
the crank-case where it does not 
belong. 


Write for new 56-page booklet con- 
taining complete discussion of your 
lubrication problems, list of troubles 
with remedies, and complete Charts of 
Recommendations for Automobiles, 
Motorcycles, Tractors and Marine 


Mobiloils 


A grade for each type of motor 


In buying Gargoyle Mobiloils from your 
dealer, it is safest to purchase in original pack- 
ages. Look for the red Gargoyle on the con- 
tainer. If the dealer has not the grade specified 
for your car, he can easily secure it for you. 


VACUUM OIL COMPANY 


Rochester, N. Y., U.S. A. 


Specialists in the manufacture of high-grade 
lubricants for every class of machinery. 
Obtainable everywhere i 


in the world. 


B hes: 
Chicago Minneapolis 
Philadelphia Pittsburgh 
New York Indianapolis Des Moines 


Kansas City, Kan. 











Correct Automobile Lubrication 


Explanation: —The four popdee of Gargoyle 
Mobiloils, for engine lubrication, purified 
to remove free carbon, are: 
Gargoyle Mobiloil “A” 
Gargoyle Mobiloil “B” 
Gargoyle Mobiloil “E.” 
Gargoyle Mobiloil “Arctic” 
In the Chart below, the letter opposite the | 
car indicates the grade of Gargoyle Mobiioiis | 
that should be used. For example, “A" | 
means Gargoyle Mobiloil “A.” “Arc” 
means Gargoyle Mobiloil “Arctic,” etc. 
The recommendations cover ali models of | 


| both pleasure and commercial vehicles un- | 


po 


less otherwise noted. 
This Chart is compiled by the Vacuum Oil 
Co.'s Board of Engineers, and represents 
our professional advice on Correct Auto- 
mobile Lubrication. 
















































































Electric Vehicles: For motor bearings and 
enclosed chains, use Gargoyle Mobilol — 
For open chains and 
obiloll “C" the | 


+ Model of 1917 1916 1915 1904 1913 
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H15 | a1 12) 250/21215 
Abbott-Detroit Arc fare JA Ave JAre |Arc Ace |Arcd a Ave 
a "(8 cyl) ATAIA 
Allen pe A Arc] A Are] ALATA! ® 
“ (Mod. 35-34-35) A |Aec}.,.| a 
A JAre JArc (Arc JAre jAre jAre (Arc Arc Are 
(8 cyl) ALALALA } | 
Auburn (4 cyl)... A Ane  AlLAILALA 
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wick »--fAre Ave Are Are lArc Are] A jAcc] A jAee 
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Dart A jArc] A jArclArcjAre} A | Ad A lard. 
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Federpl...., ‘ JAre JArc |Are bare |Are JArc |Arc Acc Are. 
an sctcey BIA|BIA/BILAIB ABA 
Ford.........c0+ 4 EEL EL EJ EL ESE; ESElE 
Frankia sere PAPLATALATALALA) ALA Ke 
Grant... seston | A Arey A |ArctAre Are pire Arc | 
Tedlve. ow. AIALAIA j | 
° - ee | A Are] A jAre] A jAred A jArcl A [Are 
(aacyl)....n DAL ALTAILA j " 
Holler (8 cyl). LL LALALALA } } 
Hudson Age jArc} A jAre 
© Guper Six) Alar] Al A | | 
H sped A Are] A lAred A Arcl & jAre| A Are 
..| A Are] A |Arc] A |Arc AlAs 
: om : A |Are A ae pares ) Are. 
. : As. re | 
~ Arc [Arc os os ee oe 
ieanaaeeit EJE/E/&). 4 Lem 
Com't coed A Are eye rn 7 cel ’ 
sPAVATAIA f lAre: 
cane , A be A\A A\E 
* cy)... SLALALAIA 
* Com'l......+ ae ar arr Fe A ) 
Kar..... A \Are] A \Arcd A jAre] A jArc! A jAre 
¢ ° ee a A ffoe) & fired & Psat 8 Pieitociice 
= _* (Mod. 48). |... 
Fo QD ITAL A , wader foe ful 
Liberty (Detroit)... ., jArc.jAre, 
Lippard Stewart Arc jArc jArc.\Arc Arc vl 
> seid MA pared A ACL Oda dia dancer pe 
. “(Mod MV pe nf 
dsensenes E/E; E\E; Ele pee 
ay RR Fs Ne a a 
1 * (Mod 6q0)] A jArc ‘ 
Marmon.,..........,] A} ALA ALA iArel A Are has 
Maxwell... >" are 
Mercer . ALALALALA iArcd A ARIA 
* (a-7O) «(4 45.-b. Arc Are. j 3 
Mitchell A \Arc] A |Arc] A lAred & jAre) A Ard 
Mitchell (cyl). AIA : =e 
. ; AJLALALALALALALAL..¢ 
a | ) fection A BeceioeHes 
m cy!) +» Ave Are fare Are “4 
Murray (8 cyl)... AIA { 
PrciAre] A Acc] A Arey A] A) AT A 
. (acy)... AILAIAIA ; 
ye tre Arc Are JArc JAre Are Arc Are] A ere 
* Wey) /.,..-4 AlAl | j 
4s Are JAre 4Arc Arc jAre. re PAre Aro 
* Goh VJ ALALALA | fe 
. + Pe fare Are JAre $c JAre Arc (Ane, 
Owen Magnetic A fare] A jArc] A lar]. | 
ackard..  setens. B |Arc] A Are fre An, 
© CMH TAL ALATA TALK bec taee lane 
ont os ti apa AlAci Al ALALE 
: ya ies «INSTT A Tarcl A lar Is 
* @4as8)....,.+ j ° 
eid tare Pare \Arc JAge A 
firey... [ALALALA me = 
Peerless. oo... a. pAre AredAre Are Jase lnc Yare |r pox jaro 
* Boy)... AILAIAILA | | x 
Pages ever ALALAIA Arc Arc pee Py ro \Ave. 
7? 1.) fare lane JAre jAre JAre Arc fare re Age. 
Premier ..... wfA AT A lac a A \Are A tare i 
Pullman + dAre Are jAre Arc Arc parc \ArcJAre Age, | 
Regal » pAre \Are JAre Jee "Asc JAre jae, { 
(soy) ALALA|A rca! | | 
Renault A \Arc] A A Arch A Are. | 
Reo... A \Are| A jArc] A flare] A jAre 
Richmond Arc jArejArc\Arc| A A jane fare Are 
Riker rivera TELE 2 sae 
% A, [EEL ESE, E,ELE if | 
Booth (air) i BLA oe 
® [A Arod A Arc] E/E ‘ 
. e {roo ALAILAIA ) , 
Seldes 4... Nong" Are 
spense TAL ALAA PreiArclArcArciAce Are | 
F rn Kaight ALATBI ATRIA BIATAIA | 
_* - @ ATA A : i j 
-, MRA R late ® jae A lec] A Are” | 
ute at aig ALALALATAL ALA) A ucla, | 
Velie (4 cy®) .+-- 00 A Are] A Ani A Are | 
© Bey. iy oe. Jane jAre Are Are Are Aro lAre.Ace j 
Westcott... Are JArcJAre.|ArcjArc \Arc Jace Are, A iPro 
WRC nna are JAre dre |Are fare Arc Are Are yArc Ags. | 
«© {16 valve, wa ALA ‘ H | june 
“Wins Keogh AIAITBIALBIL AL ALA | 
Willys Six... Arc ’ ) 
Winton Ary 4 jire Are Asc 


the year ‘round. 
differential, use Gargoyle 
year ‘round. i 
Exception: For winter lubrication of pleas- 
ure cars, use a le Mobiloii “Arctic” for 
worm drive an argoyle Mobiloil “A 
for bevel gear drive. — ae 
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GOOD 


all through 


dependable 
, all the time 


Wate man’s 
Ideal 


Fourite VyPen 


|. gen AND DEPENDABLE. Absolutely trusty for the 
soldier at the front or the camper back in the forest. 
Dependable for the boys in the navy or for the men in the 
office. Dependabie for the aviation corps or for the submarine 
crew. Wherever human business is transacted, records kept 
or intelligence transmitted, Waterman's Ideal Fountain Pen 
proves itself good all through—dependable all the time, and 
in every circumstance a good gift for graduation or birthday. 


In Self-Filling, Safety, Regular and Pocket Types. Every style 
of pen for every preference. $2.50, $4.00, $5.00 and up 


Sold at the Best Stores. Avoid Substitutes. Illustrated Folder on Request 


L. E. Waterman Company, 191 Broadway, New York 


San Francisco 








Boston Chicago Montreal 


NEW BOOKS, ETC. 


16mo.; 46 pp. 


shorthand character used as an abbreviation for 
a word or group of words, such as “ President of 
the United States,"’ “‘ Department of Commerce 
and Labor officials’ and “Your Honor «nd 
| Gentlemen of the Jury "' To express such phrases 
in one easily written symbol is to effect a con- 
| Siderable saving of time; the collection here 
offered contains some eight hundred of these 
| diagraphograms. 


Tue JvupGMENT oF THE ORIENT. By 
K’'ung Yuan Ku’suh. Edited and rendered 
into colloquial English by Ambrose Pratt. 
New York: E. P. Dutton & Company, 
| 1917. 12mo; 72 pp. Price, 60 cents. 
The mouthpiece of this “judgment ' is said to 
| be a Chinese student and traveler; there is noth- 
| ing in the brief volume, however that might not 
|have emanated from an occidental endowed 
| with keen observation, an original trend of mind 
}and a weli-concealed sense of humor; often we 
| feel uncertain whether we are being given giimpses 
of a fantastic eastern philosophy or whether the 
author is having his little joke at the reader's 
expense. He begins with a masterly psychoan- 
alysis of the chief warring nations, but passes 
to a delightfully ingenious “soul-sex"’ theory in 
which woman—or the woman-soul—is held re- 
sponsible for the great conflict. Even in the 
wildest fancies there is a deep undercurrent of 
satiric truth that gives us a highly profitable, as 
well as pleasurable, hour, Women and Germans, 
however, will scarcely appreciate K'ung Yuan 
Ku'suh; his judgment is decidedly against them. 


HEALTH AND Disease. Their Determin- 
ing Factors. By Roger L Lee, M.D. 
Boston: Little, Brown, & Co., 1917 
8vo : 394 pp. Price, $1.75 net. 

Any distinct betterment of the public health 
must largely depend upon education of the 
individual, more and more the individual is 
cooperating with the physician in the preservation 
of health and the avoidance of disease. Dr Lee, 
| recognizing the importance of this awakening 
| desire, has given his readers a summary of medical 
knowledge that is much more comprehensive 
| than is usual in books addressed to the layman, 
| full of distinctive features and vital conclusions. 
| His work sets forth not only the principles which 

should guide the individual, but also those which 

should govern the community; the history of 
disease and of medicine is sketched, and some 
intimation is given of the fields still to be explored. 
| No one can seriously follow this exposition of the 














| underlying principles of health and disease with- 








DISSTON 


SAWS 


AND TOOLS 


It’s the Steel That Makes the Saw 


When you buy a saw the first question to con- 
sider is, “‘ What kind of steel is it made of?” 
Henry Disston built the first crucible saw steel 
plant in America in 1855. For 62 years, Disston 
crucible steel has been the standard for high grade 
tool steel. ‘The crucible process is the most ex- 
pensive in commercial use—and produces steel 
of higher quality than is possible by any other 
rocess. The methods invented by Henry 
isston and the Disston engineers, and controlled 
exclusively by Disston, have resulted in a steel 
superior to other crucible steels. 


When you buy a saw for use around the house, buy the 
kind carpenters use. Nearly all carpenters use Disstons. 


Disston trowels, files, screw-drivers, squares, levels, 
gauges and other tools are all of the same Disston quality. 


Let us send you, free, a copy of our “‘Hand Saw Booklet ** 


HENRY DISSTON & SONS, Inc., Philadelphia, U. S. A. 
Canadian Works: Toronto, Canada 


ovs$ TO, 








| out acquiring a knowledge that is power. The 


ployers, social workers, public health officers, 
and general practitioners as a sound summary of 
preventative medicine. 


Practical Exercises 
By 


AntmAL MICROLOGY. 
in Zoological Micro-Technique. 


University of Chicago Press, 1917. 
300 pp.; illustrated. Price, $2 net. 


This revised and enlarged edition of Professor 
Guyer's favorably known text will be welcomed 
by both teachers and individual workers, offer- 
ing, as it does, a service of wide scope. Its par- 
ticular viewpoint, however, is that of the beginner, 
and it {s thu beginner who should most appreciate 
the way ia which microscopical technique has 
been stripped to Its éssentials, subsidiary informa- 
tion being 
each chapter Every statement is clean-cut, its 
meaning unmistakable, 
saving and practical, 
little tricks of technique that sometimes make 
all the difference between good and bad results. 
Appendices deal with the principles of the micro- 
scope, standard reagents and their uses, tissues 
and organs with methods of preparation, the 
preparation of microscopical material for a gen- 
eral course in zoology, equivalent weights and 
measures, and bibliography. 


8vo.; 


GovERNMENT PARTNERSHIP IN RAILROADS. 
By Mark Wymond. Chicago. Wymond 
& Clark, 1917. 8vo.; 192 pp. Price, 
$1.50. 


American railroads represent a value of some 
sixteen billion dollars, and 1,800,000 men and 
three and a half billion dollars are annually in- 
volved in their upkeep. They are now facing a 
crisis due to * the politician and the ignoramus,"’ 
and it is essential that the problem should be met 
and solved. The author concedes government 


as not only secures for the public reasonable rates 
and fair practices, but also protects railroad in- 
vestment and assures it a fair return. Propet 
equipment and maintenance are of prime im- 
portance, and new capital must be obtainable at 
fair rates of interest. The government, the 
author holds, must see to it that this new capital 
is properly applied and: economically expended. 
The main section of the work is devoted to con- 
structive suggestion designed to remove present 
defects and evils, and the result of our attempt 
at regulation through ninety-three independent 
government agencies is itself condemned as an 
evil. The plan proposed cannot with justice 
be summarized in a brief review, but it seeks to 
bring about a community of interest between 
railroad owners and public, to effect a wider 
distribution of ownership, and to stabilize the 
value of railroad securities by consigning spec- 
ulative features to the background. 





A MANUEL or DIAGRAPHOGRAMS. By |} 
William Martin. Published by the 
author from Providence, R. I., 1917. 


As stenographers know, a diagraphogram is al 


work may be especially recommended to em- | 


Michael Guyer, Ph.D. Chicago: The | 


relegated to memoranda following | 


the exercises are time- | 
| 
and disclose numerous | 


regulation to be necessary, but it must be such | 
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ELEMENTS oF MINERALOGY, Crysrtaq. 


LOGRAPHY AND BLOWPIPE ANALysig. 
By Alfred J. Moses, E.M., Ph.D. and 
Charles Lathrop Parsons, D.Sc, D 
| Chem. New York: D. Van Nostrand 
Company, 1916. 8vo.; 643 pp.; illug- 
trated. Price, $3 net. 


| The aim of this textbook, now in its fifth edj- 
tion, is the development of skill in sight recogni. 
tion and rapid determination of common and 
economically important minerals. In its ep. 
enlarged form it adds descriptions of new economic 
groups and species which industrial progress has 
forced us to recognize; it discusses formations 
and occurrences in recognition of the value of 
mineral genesis in diagnosis and in 

geology and mineralogy; and it offers a more 
detailed section on crystallo-optics, with new 
determination tables. Two of the new features 
are particularly worthy of notice: a simplified 
method of classifying and identifying real crystals 
by partial symmetry and angles, offered as a 
substitute for the usual course involving symbols 
and axes. and the assembly and description of 
the gem minerals in a separate chapter. The 
authors, one professor of mineralogy at Columbia 
University, and the other chief chemist of the 
United States Bureau of Mines, are eminently 
jualified by their combined experiences to present 
significant facts in an orderly and readily under- 
standable manner. 


Tue Design or MacuinE ELEMENTS. By 
W. G. Dunkley, B.Sc. New “York: 
D. Van Nostrand Company, 1917. 
12mo.; 214 pp.; illustrated. Price, 


$1.50 each volume. 

This work of British origin sets forth the main 
principles on which the design of machine ele- 
ments is based The first volume deals with 
forces and stresses, shafting and bearings, coupl- 
ings and springs; the second takes up screws and 
bolts, clutches, belts and pulleys, and gearing. 
The subdrects are well presented, with clear 
explanatory iltu-trattons and numerous tables. 
Those interested !n engineering design will find in 
the work very concise and valuable expositions, 
and information of decided value in convenient 
form for reference. 


Tse FounpErR’s Manvau. By David W. 


Payne, Editor of Steam. New York: 
D. Van Nostrand Company, 1917. 
8vo.; 688 pp.; 245 illustrations. Price, 


$4 net. 

Almost any information pertaining to modern 
foundry operations may be dug up from scattered 
publications—if time is no object. The author 
brings most of this material together in one 
volume, in logical arrangement. The beginner, 
as well as the more advanced worker, has been 
steadily kept in mind; both student and foreman 
may be very sure of finding, through the ex- 
haustive index, any knowledge they may need to 
acquire. Their everyday problems, whether of 
materials, mechanics, or chemistry, are here 
solved, and the multitudinous appurtenances and 
operations of the cupola, the core room and the 
molding room are carefully explained. 





Sevuinc Your Services. New York: 
| The Sales Service Company. 8vo.; 
| 176 pp. Price, $1. 


It is rather strange, when we come to think of it” 

| that with all our endorsement of efficient methods 
in business and industry little has hitherto been 

done to put the applicant in the way of efficiently 

seeking a job. ‘Selling Your Services" is full 

of meaty suggestions and pertinent pointers, 

from the advice to the ambitious one not to over- 

look his best prospect—his present employer, to 

the injunction to meet his prospective employer's 

point of view and to ‘keep his case alive." The 

| letter of application, the follow-up letter, refer- 
ences and the personal interview are all dealt 
with in a common-sense way; any applicant 
| following the advice here given will undoubtedly 
| have a great advantage over his uninstructed rivals, 


MenTAL CONFLICTS AND MISCONDUCT. 
By William Healy, Director Psycho- 
pathic Institute, Juvenile Court, Chicago. 
Boston. Little, Brown and Company, 
1917. 8vo.; 341 pp. Price, $2.50 net. 

THe PsycHOLOGY OF SPECIAL ABILITIES 
AnD Disaspimities. By Augusta F, 
Bronner, Assistant Director of the 
Juvenile Psychopathic Institute, Chi- 





cago. Boston: Little, Brown and Com- 
pany, 1917. 8vo.; 278 pp. Price, 
$1.75 net. 


When we stop to consider that we have all been 

through the great experience of childhood, it is 
| remarkable that so few of us arrive at anything 
| like a true understanding of children. How 
many, for example, realize that undesirabie 
| traits often originate in a mental conflict that is 
quite dissimilar in nature to the effect it produces? 
That a perverted development of sexual ideas 
may produce the runaway or the thief? Dr. 
Healy's important work cites numerous specific 
cases, traces their aberrations back to the hidden 
cause, indicates the proper handling of miscon- 
duct problems, and gives parents, judges, and 
court and institution officers a practical basis for 
the reinstatement of normal mentality in de 
linquents. Dr. Bronner takes up the pbolem of 
the child from the intellectual rather than the 
ethical point of view; her life-work has furnished 
her with a wealth of problem-cases, and of methods 
that have proved successful in such cases. She 
discusses practical aspects of special abilities and 
disabilitfes, sketches various types, and suggests 
remedies. Defects in number, work, language, 
mental processes and mental control are cited, and 
the chapter embodying general conclusions may 
be particularly commended to the educational 
investigator . 
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Notes ' \\wkfS 


eS SS 
and Queries. 


Kindly keep your queries on separate sheets of 
paper when corresponding about such matters as 
natents, subscriptions, books, etc. This will 
greatly facilitate answering your questions, as in 
many cases they have to be referred to experts. 
The full name and address should be given on 
every sheet. No attention will be paid to un- 
signed queries Full hints to correspondents are 
printed from time to time and will be mailed on 
























request 

(14219) F. B. C. asks: Are the occu- 
pants of an automobile absolutely insulated during 
an electrical storm? 

Could they be injured or killed by lightning 
even if the rain was heavy and the outer tire wet 
on account of the inner tube? A. The occupants 
of an automobile would not be insulated in a 
thunder storm. The only insulation would be the 
rubber tires and three inches of rubber would be 
scant insulation for a charge of electricity which 
had pierced perhaps a mile of air. The occupants 
would be better protected if there was no insula- 
tion at all, as there would not be if the tires were 
wet. If the frame of the auto were of metal the 
protection against lightr.ing would be the best 
which could be had Inside of a metal cage a 
person will be safe from lightning. The charge 
will be carried by the metal bars of the cage to 
the earth, and will not penetrate the interior of 
the cage \ discharge would be more likely to 
strike the iron of the motor than the wood of the 
top of the car, and the occupants would not be 





in great peril from lightning in a storm. 

(14220) 8S. T. asks: A number of years 
ago (possibly 20), I think I secured from your | 
columns the name of some ingredient that applied | 
to glass would give appearance and texture of | 
ground glass of fine enough grain for camera work 
Can you advise me what this was? A. To make 
a coating on glass which is finer than ground glass 
for photographic work, proceed as follows: ‘ Put 
into three ounces of water 35 grains of starch. | 
When the starch is thoroughly wet, boil the | 
mixture until it is as clear as boiling will make it. 
Then strain through two thicknesses of a linen 
handkerchief. This quantity of starch in three | 
ounces of water will not jelly when cold. We 
usually apply it to the surface of the glass when | 
cold, but whether there is any advantage in this 
we are not certain It will not flow over the glass 
like collodion. A glass rod will be necessary to 
get it all over the glass. Then let it run off leaving 
as much as you require Place it in a level | 
position, protected from dust till dry."" This 
method was furnished us in 1893 by one of the | 
best photographers in the country, as his method 
of making a focusing screen for his most exacting 
work. We reprint it for the benefit of our readers. 


i 
| 
| 


(14221) J. H. F. asks: Is there any dope 
that can be added to water that will increase its 


explosive force when brought in contact with a | 


red-hot iron surface? Or in other words, what will 
increase or produce a greater steam pressure when 
water is injected into a red-hot vessel o tank? 
Also please state whether a powerful searchlight 
one that will penetrate the atmosphere for a 
hundred miles, would be able to penetrate clear 
water as much as 100 rods? A. 1. There ts 
nothing known to us which will cause water to be 
converted more suddenly into steam to give a 
greater pressure when injected into a red-hot 
vessel. 2. There is little reason to suppose that 
a searchlight ca penetrate water at a distance 





of 1,650 feet. Ordinarily water has quite too 
much sediment in it for that. 


(14222) J. A. V. asks: Do you know of | 


any book published that would give us the 
compositions of different solids and solutions such 
as sulphate of Iron? We would call this a diction- 
ary of chemistry A. You will find the compo- 
sition and description of all the more common 
chemical substances in any good text book of 
chemistry. We can supply you with Mac- 
Pherson and Henderson's General Chemistry for 
$2.40 postpaid Sulphate of iron is a compound 
of iron and sulphuric acid Its common name is 
green vitriol You would hardly require a diction- 
ary of chemistry for your purpose, since a diction- 
ary of chemistry enters into all the particulars of 
the preparation and uses of the various chemicals 
We can, however, supply you, if you wish it, with 
Watt's Dictionary of Chemistry, 4 Volumes, for 
$50. 


(14223) N. Z. aks: Does heat and cold 
act the same on brass and copper as on fron and 
steel I have found in my experience, for instance, 
playing a cornet when cold the pitch is low, when 
warmed up it rises in pitch considerably; and for 
the reason that both brass and steel is used for 
balance wheels in better grade watches, I take 
it that heat and cold acts opposite on these two 
metals. A. The pitch of a wind instrument riees 
when it is warmed because the air in it is more 
elastic when it is heated and vibrates faster 
When a cold cornet is blown the cold air gives a 
low pitch. After a little time the metal becomes 
warm and the pitch of the tones is raised. It is 
the same whether the cornet is made of silver 
or of brass, but silver will become warm quicker 
than brass and the effect will pass away sooner 
with a silver cornet The balance wheel of a 
watch is made of steel and brass, so adjusted that 
it vibrates in the same time at all temperatures 
to which the watch is liable to be exposed. All 
metals expand when heated, and contract when 
cooled, but different metals expand and contract 
to different degrees for the same change of tem- 





perature. 
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She's Running Sweetly ? 


Our NOSe mons 


—by the warm fragrance of well-oiled bearings turn- 
ing silently, swiftly, perfectly—a fragrance that means 
satisfaction—a guarantee “Your Nose Knows.” Just 
the right growth and blend of tobacco, likewise, pro- 
duces a pure fragrance equally dependable, always 
appealing, and always guaranteeing a perfect smoke. 


Such pure fragrance you will find in 





It is the fragrance of Nature, the pure, sunny, Blue 
Grass fragrance of Old Kentucky where Tuxedo’s 
rich Burley leaves are grown and cured and blended 
—a pure fragrance all its own—“Your Nose Knows”. 


Try this Test:—Rub a little Tuxedo briskly 
in the palm of your hand to bring 
out its full aroma. Then smell it 
deep—its delicious pure fragrance 
will convince you. Try this test 
with any other tobacco and we 
will let Tuxedo stand or fall on 
your judgment— 
**Your Nose Knows’”’ 
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What It Means! 


d through its one natural 


A 


from north to south on the Atlantic 











aleay 
yaltisd 
t- FN Pi suight the channel's depth is 35 feet 


ost on the Atlantic Seaboard—$.08 per kilo- 
nd feet for gas. 


Na\under New York and Boston to and from 
pndyr Philadelphia. 


d raw is are exempt from all taxation. 


Manufacturers of America! 
bili ough ample skilled labor. © 
vision wili a ten strike by locating an 























The automobile 

stantial car will hay cet 

oa M. a: pare >s of ev 

other big city wo eatest 

plant in the world at BAXX : a Tt 

By locating in Baltimore, : n one item alone 

$800,000 annuaily. 4 

The same reasons that brou is for the automobile 

manufacturer. \N p 

You Automobile Manufacturers can We lis matter of locating 

in Baltimore serious thought. , 

There never wiil be a better time th right. 

Say the word and I will send an expert \c with you about your 

specific requirements and point out how RB; ili meet your needs. 

In the meantime write for your copy é wantages’’—a line will 

Address: Department 12 e. s H. Preston, 
a City Hall, Baltimore“ j Mayor. 














Any Scientific or Technical Book 
Published 


Can be secured through the 


BOOK DEPARTMENT 


OF THE 


SCIENTIFICAMERICAN 


A 176 page catalogue and two supplementary lists of the latest publica- 
tions, in which are listed and described over 4000 of the best books cover- 
ing the various branches of the ARTS, SCIENCES AND INDUSTRIES, 


Sent free on request. 
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FOREIGN COMMERCIAL NOTES 
AND QUERIES 


Manufacturers who are interested in the trade opportunities 
listed in this column, can obtain the names and addresses by com- 
plying with the following simple rules: 1. Write only one inquiry 
on a sheet. 2. Always give the serial number: 3. Write on your 
own business letterhead. The publisher of the SclenTIFIC AMERICAN 
assumes no responsibility as to the financial standing of concerns 


or individuals. 


wishes to purchase electrical supplies or 
secure an agency for the sale of same. 
Payment will be made through a New 
York bank. Correspondence should be in 
Spanish. References. 


545.—A Brazilian merchant, who is at 
present in the United States, is in the 
market for knitting machines for making 
lightweight hosiery. Quotations should 
be made f. 0. b. New York. Payment will 
be made by cash against documents in New 
York. Correspondence may be in English. 
Catalogues and full information in regard 
to capacity of machines, etc., should be 
submitted. Reference. 


546.—The street-cleaning department 
of a city in England desires to purchase 
motor-suction street-drain cleaner and 
other street-cleaning devices. Quotations 
should be made ec. i. f. destination. Pay- 
ment will be made on delivery of goods. 


547.—A firm in the Canary Islands is in 


chemicals used in making soap and shoe 


polish. Quotations should be made f o. b 
New York. Cash will be paid. Corre- 
spondence should be in Spanish. Prices 


548.—A Screntiric AMERICAN corre- 
spondent in Southern India is in the 
market for hosiery machinery, also ap- 
paratus for distilling and extracting 
products from wood 





549.—A correspondent in Siberia desires 
|particulars relative to machinery for a 
sugar beet plant, also equipment for raising 
|sugar beets. Correspondence may be car- 


| ried on in English. 
550.—A correspondent in Calcutta wishes 


| information relative to an oil-pressing plant. 
| Castor seed, linseed, and will install a 

cotton seed plant later if it is possible. 
|Complete estimates and blue-prints are 
|required, for small plant, the machinery 
| preferably being worked by bullock power. 


| 551.—An Anglo-American Agency in 








| 
| MUNN & CO., Inc., Publishers 
Woolworth Building New York City 





Helsingfors, Finland, has been established 
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Just Press 
the Button 
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ou $2.50, $3, $4, 


a> $5 at leading 


Dissolves 
immediately 
into fluid ink 





New PARKER 
PATENT Clip held 
in place likea 





dealers. 


<—WASHER Catalog free an 
Slip. SAFETY-SEALED—The new type “ne Ke 
-" holes in the wall” fountain pen. can’t 


get out to soil clothes or person. 


a 
i| <—46K PARKER INK TABLETS fora => 


¢ 4 
soldier’s “kit” in place of fluid ink : 


PARKER PEN CO., 178 Mill St., Janesville, Wis. N. Y. Retail Store, Woolworth Bldg. 





for the exclusive purpose of introducing 


American and English products into Fin- | 


‘land and Russia. The firm will be glad 
to act as agents for any American manu- 
facturer or exporter whose goods are likely 
to sell in this part of Europe. Corre- 
spondence can be carried on in English. 


552.—A correspondent in Bombay de- 
sires (First) a machine for embossing names 
and addresses on aluminum name plates, 
in one, two or three lines automatically. 
| Second. Address of the maker of a hand 
| or foot-power weaving machine which 
| would make woven name plates for linen. 
| Third. A coin-controlled slot machine 
| for playing a game of cricket. 


553.—A correspondent in South India 
desires to get into communication with 
firms making stationers’ glassware and 
watchmakers’ machinery. 


554.—A man in Spain desires to represent 
American manufacturers and exporters of 
automobiles, selling for about $1,000 and 
$1,800. Quotations should be made c. i. f. 
Cadiz f. 0. b. New York. Separate quota- 
tions are desired for chassis. He is also 
interested in tires, lubricating oils, greases, 
and other accessories. Payment will be 
made by cash against documents at destina- 
tion. Correspondence should be in Span- 
ish. References. 





| 555.—The street cleaning department of 
)a city in England desires to purchase 60- 


544.—A commission merchant in Spain | 


the market for machinery and chemicals | 
used in the leather-tanning industry and 


and full information should be submitted. 
i 


Address all communications to the Query Editor 
of the Scientiric AMERICAN, Woolworth Building, New York. 


horse-power vacuum motor road sweepers, 
with a speed of 12 miles per hour, driving 
brush 7 feet 6 inches long and 4 feet ip 
diameter, and with a velocity of 360 
revolutions per minute. Cash will be paid 
on delivery. 


556.—An Argentine business man, who 
is now in the United States, wishes te 
secure agencies for the sale of hardware, 
tools, and materials for making tents and 
| anita. References. 





| 557.—A commission merchant in Spain 
| wishes to purchase electrical supplies, or 
|secure an agency for the sale of same. 
Payment will be made through a New 
| York bank. Correspondence should be 
|in Spanish. References. 


| 558.—A foreign purchasing commis- 
|sion in the United States desires to place 
|orders for large quantities of petroleum, 


such as is used by the United States Navy, 


559.—A man in Panama is in the market 
for one portable sawmill. Catalogues and 


specifications should be submitted. Quo- 
tations should be made ec i. f. and f. 0. b 
|New York. Cash will be paid Corre 


spondence may be in English. References. 


560.—A commission merchant in Spain 
wishes to buy or secure an agency for the 
|sale of electric-fan ventilators. Payment 
| will be made through a New York bank. 
| Correspondence should be in Spanish. 
| References. 


561.—A manufacturer in Spain is de- 
}sirous of securing an agency for the sale 
|of toys. Quotations should be made c. i. f. 
destination. Cash will be paid. Corre- 
| spondence should be in French or Spanish. 
References. 
| 562.—A Swedish business man, now in 
|this country, is going to spend several 
|months on a trip in Sweden and would 
|like the agency for some nationally ad- 
| vertised articles (automobiles excluded), 
| Correspondence can be in English. 
563.—A man in Uruguay is in the mar- 
ket for complete machinery and equip- 
|ment for producing and refining ether and 
|chloroform, with a capacity of from 110 
|to 220 pounds of ether and 44 to 110 
— of chloroform daily. 
| 56@4.—A man in Italy would like to 
secure an agency for the sale of electrical 
| apparatus and supplies. References. 


| 565.—A company in Australia desires 
|to purchase machinery and equipment 
| for making sugar of milk from by-products 
of cheese or casein, with a capacity of 
| 10,000 to 20,000 gallons per day of twenty- 
‘four hours. Quotations should be made 
lf. o. b. San Francisco. Payment will be 
j}made by cash through New York com- 
| mission house. Correspondence may be 
| in English. Full information in regard 
to formula for making the milk, etc., 
should be submitted. References. 


566.—A foreign consular officer in Italy 
is desirous of representing American manu- 
facturers and exporters of agricultural 
machinery. Quotations may be made 
f. o. b. New York. Cash will be paid, but 
credit terms are preferred. Correspondence 
should be in Italian or French. References. 


567.—The managing director of a firm 
in Australia, who will be in the United: ~ 
States after May 1, is in the market for ~ 
20,000 feet of 6-inch artesian bore casing. u 
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Reg. U.S, Pat, Off. 


LENGTHENS THE HOURS OF 
DAYLIGHT 


‘* Barreled Sunlight’’—Rice’s 
Gloss Mill White—saves from 
one-half to three-quarters of 
an hour electric lighting every 
day. Stays whitelonger. Its 
glossy, tile-like finish can be 
washed clean where other 
paints need recoating. 


Also made as a Flat Wall Paint 
for office and hotel use. Sold by 
the barrel and by the gallon. m 
Write for ‘our booklet, “ More 
Light,’ and Sample Board. 


U. S. GUTTA PERCHA PAINT CO. 
23 Dudley Street, Providence, R. I. 

















JUST PUBLISHED 





Finger Print 
Instructor 


By FREDERICK KUHNE 


Bureau of Criminal Identification, Police De- 
partment, City of New York 


Based upon the Sir E. R. Henry 
System of Classifying and Filing 


A Text Book for the Guidance of Finger 
Print Experts and an Instructor for 
Persons Interested in the Study 
of Finger Prints 


HIS volume has been pre- 

pared by an expert on finger 
prints, in response to the de- 
mand for an elementary and 
practical work of instruction for 
those desiring to take up the 
study of finger prints; a volume 
that a person of ordinary in- 
telligence could understand and 
from which he could readily 
learn all of the details of the 
system. In this work, which is 
based upon the Henry System, 
the author has explained fully 
and clearly the method of tak- 
ing, classifying, comparing and 
filing finger prints. 

The finger print system of 
identification is now in use in 
many of the police departments 
in this country and abroad. 
The United States Government 
has adopted it and requires 
every private in the United 
States Army to have his finger 
prints taken on enlistment. 

The finger print system will 
no doubt, sooner or later, be 
adopted by large corporations 
employing many hands, for iden- 
tifying their employees; by in 
surance companies to positively 
identify the deceased and pre- 
vent fraud in the collection of 
insurance; by banks to prevent 
forgery and the withdrawal of 
funds by unauthorized persons; 
by institutions, firms, depart- 
ments, etc., in which the identi- 
fication of individuals is one of 
the requisites. 

6 x 9 inches, Cloth, 155 Pages, Profusely 
Mllastrated, 11 Folding Plates 


PRICE $2.00 net 
MUNN & COMPANY, Inc. 





























(Concluded from page 598) 


tion of the engineering fraternity. By far 
the greater bulk of our mining men will 
turn their attention rather to the ordinary 
and extraordinary utilization of known 
mineral deposits. This willinvolve first of 
all the use of two or even three shifts in 
many large mines which have been work- 
ing at but a fraction of their extreme 
capacities; and cf course there will result 
a heavy draft upon the supply of com- 
petent supervisory talent. Then there will 
be extension of present production by 
means of new shafts and headings, new 
| smelters and reduction plants. There will 
be opening up of fields long known but 
never worked; there will be reopening of 
many mines and headings abandoned as 
worked out or left to wait their turn 
pending the working of neighboring veins 
of higher grade ore. There will be ex- 
jtension of modern methods of intensive 
|mining by dredging, hydraulic work and 
steam shovel to properties which have 
|never been subjected to such wholesale 
| operations. There will be experimental 
|bores and prospective tunneling on a 
| very large scale. 

All this will involve a great deal of en- 
gineering work of a great many different 
| sorts, and every mining engineer in the 
|country can find a share of this work 
| exactly commensurate with his particular 
= The expansion of production 
| 





will be confined to no geographic region, 
to no select few of our minerals or metals. 
It will be as nation-wide as our workable 
| mineral deposits, and it will include every- 
thing from coal and iron through the 
steel alloy metals and the rare earths to 
|gold and silver. 

| Nor is the greatest significance to be 
attached to the purely active part of the 
engineer’s work. Of course, his active 
services are necessary; but in a sense 
they are subordinate in importance to 
his services as a source of initial impulse. 
Those with authority to proceed toward 
expansion and intensification of an in- 
dustry in most cases lack the knowledge 
upon which to base effective procedure. 
|The best intentioned board of directors 
jin the world cannot decide intelligently 
which of its active properties may be 
stimulated to best advantage, where it 
can most profitably substitute new methods 
|for old and what new methods are eligible 
|for consideration, or any of the other 
|points which must be involved in the 
effort to enlarge production. It must 
submit such points to competent engineers; 
|}and when it does this it must ordinarily 
| wait, for a very considerable time, upon 
|the engineering investigation necessary 
| to formulation of an answer. 

| We are anxious to avoid such delay 
|where possible. By proper individual 
| action of our engineers we can to a great 
‘extent accomplish this. Every mining 
|engineer who reads this pagé has half a 
| dozen pet projects slumbering in the back 
lof his brain. It may be a wonderful de- 
| posit of nickel which he located years 
| ago when looking for something else; it 
|may be the substitution of steam shovel 
‘or hose for blasting in some particular 
|place where he is sure such substitution 
|would work; it may be some radical 
|improvement in the reduction processes 
in use on a certain type of ore; it may be 
the recovery of some residue which has 
always gone into the dump-heap; it may 


| 
| 
| 


What I Can Do for My Country | 





|be any one of a thousand and one other 
litems of development, improvement or | 
conservation. In any event, now is the! 
time to bring the pet scheme out of its | 
retirement and present it to the owners, 
operators, or prospective lessees. Some- 
times it will be so practicable on its very 
face that it can be adopted offhand; some- 





|tines it will require investigation. In | 
any event, if it goes through, it can go} 
through with much less preliminary motion | 
| than is ordinarily the case. 

We do not, of course, wish to convey the | 
impression that the nation is about to | 
turn out en masse and tear up the whole | 


i Publishers landscape in frantic search for new sources 
q Woolworth Building of metals. Nevertheless, it is plain that 
] New York the phenomenon thus expressed in violently 





exaggerated terms will, to a certain extent, 
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Dividends from 
Sun and Air 


Dayton Engineering Laboratories Co., Dayton, Ohio. Schenck & Williams, Architects, 
Lupton Steel Sash, Counterbalanced Type, used throughout. 
Lupton Steel Partitions, glass-lighted, for all offices. 


A seven-story factory, 88 feet wide, with only 12-foot ceilings 
—home of the Delco starting and lighting system. 


Yet—despite the unusual width and low ceilings—tbere is 
ample light and air for the accurate workmanship required. 


How was it done? 


First, by putting special glass panels under the win- 
dows, adding 20 inches to their effective height and making 
a strikingly handsome external appearance. Benches, 
where needed, are placed at right angles to the walls. 


Second, by using counterbalanced windows, instead 
of being the ordinary pivoted type, which is relatively 
ineffective for ventilation. Upper and lower sash are hung 
over one pair of pulleys, and open or close together. Thus 
top and bottom openings are equal, and the stuffy effect, 
with the resulting loss of efficiency, sometimes found in 
otherwise well-planned factories, is avoided. 


Third, by using glass-lighted steel partitions for all 
offices. The light, yet rigid, framing of these partitions 
offers minimum obstruction to light. 


This is one of a number of modern factories where the co-operation of our Engineering Department 
with the architect or engineer has produced better-than-ordinary results. They are described in our 
booklet, “Air, Light and Efficiency.” It’s free on request. 


Every new factory presents its own problem in 
lighting and ventilation. What about yours? 


DAVID LUPTON’S SONS COMPANY 
Clearfield and Weikel Sts. Philadelphia, Pa. 
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Expert Manufacturers THE BRIDGEPORT CHAIN CO. 
RUBBE A gage See | Seater Shapes lt Stagg 


286-300 Sheffield Ave. Brooklyn, N. Y.| Bridgeport, Conn. 














Meets All Requirements 


No matter what kind of a ing tool you need oye 
find that in the complete line of 2100 sizes and styles of 


Starrett Tools 


there is some measuring instrument adapted to any 
practical measurement. The line includes, rules, 
squares, levels, calipers, dividers, micrometers, 
vernier calipers, height and depth gages, etc. 


Write for catalog No. 2/B 


4, The L. S. Starrett Co. 


The World’s Greatest Toolmakers 
ATHOL, MASS. 
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On the show streets of the world 
the Moon stands out among all 
other cars because of its con- 
spicuous refinements of work- 
manship. 


Its graceful outlines, of the Delaunay- 
Belleville type, associated usually with 
higher priced European makes, com- 
bined with its genuine tan Spanish leather 
upholstery and powerful mechanical 
build—make the Moon car the choice 
of people of discriminating taste. 


MOON 


A few Moon features 


Red Seal Continental motors—noiseless spiral 
gear rear axle—Rayfield carburetors—one-man 
top—long wheel base—motor driven tire pump 
—slanting windshield— complete chassis and 
body equipment. 


Six-43 


Touring Car 


$1395 
Six-45 


Touring and 


Chab Roadster 


$1485 
Six-66 


Touring and 


Chub Roadster 


$1750 


MOON MOTOR CAR CO., 8T. LOUIS, U. S. A. 


Prices subject to advance without notice. 
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MOTORISTS! 


Save Time, Trouble, Expense. Master 
Your Motor. It’s Easy If You Read 


The Modern 
Gasoline Automobile 


Its Construction, Operation, Maintenance and Repair 
By VICTOR W. PAGE, M.E. 


Covers Every Phase of Modern Automobile Practice. Latest and Best Treatise 
Over 700 (6x9) Pages TEN LARGE FOLDING PLATES 500 Illustrations 


Price, $2.50 


The latest and most complete treatise on the Gasoline Automobiles ever issued. 
Written in eimple language by a recognized authority, familiar with every branch 
of the automobile industry. Free from technical terms. Everything is explained 
so simply that anyone of average intelligence may gain a comprehensive knowl- 

e oF the gasoline automobile. The information is up-to-date and includes, in 
addition to an exposition of principles of construction and description of all types 
ef automobiies and their components, valuable money-saving hints on the care 
and operation of motor cars propelled by internal combustion engines. Amon 
some of the subjects treated might be mentioned: Torpedo and other symmetrica 
body forms designed to reduce air resistance; sleeve valve, rotary vaive and other 
types of silent motors; increasing tendency to favor worm-gear power-transmission ; 
universal application of magneto ignition; development of automobile electric-light- 
ing systems; block motors; underslung chassis; application of practical self-start- 
ers; long stroke and offset cylinder motors; latest automatic lubrication systems; 
silent chains for valve operation and change-speed gearing; the use of front wheel 
brakes and many other detail refinements. 

By « careful study of the pages of this book one can gain practical knowledge of 
automobile construction that will save time, money and worry. The book tells you 
ust what to do, how and when to do it. Nothing has been omitted, no detail has 

on slighted. Every part of the automobile, its equipment, accessories, tools, sup- 
plies, spare parts necessary, etc., have been discussed comprehensively. I ou 
are or id to become a motorist, or are in any way interested in the modern 
gasoline automobile. thi. is a book you cannot afford to be without. 


THIS BOOK IS SUPERIOR TO ANY TREATISE HERETOFORE PUBLISHED 
if IS RIGHT UP-TO-DATE AND COMPLETE IN EVERY DETAIL 


Not too Technical for the Layman—Not too Elementary for the More Expert 


Sent prepaid to any address on receipt of e 
escribing 


THe Mone Rn Gasoline | 


AUTOMOBILE 


MUNN & CO., Inc. 
233 Broadway Woolworth Building 














New York City 











witnessed. It is not suf- 
ficient that the engineers help out this 
process by giving their best services where 
these will be of most avail; they must be 
equally willing to give their best knowledge 
and best ideas where these will be of most 
avail, even though in so doing they must 
give over their cherished schemes into the 
keeping of others. And, of course, as 
we have so often said that iv has come to 
be almost a platitude, they can accom- 
plish none of these things if they enlist 
for military or naval service. The Gov- 
ernment will undoubtedly recognize this, 
and assign such of them as are drafted to 
special service; let those who are not 
drafted then recognize it also, and assign 
themselves to such service. 


The Current Supplement 

A SUBJECT that has been attracting 

attention recently is the proposed 
construction of wooden ships to make up 
for the ravages of the German submarines. 
An article in the current issue of the 
AMERICAN SUPPLEMENT, No. 
2163, for June 16th, on The Revival of 
Wooden Shipbuilding gives a brief descrip- 


tion of how this kind of a vessel is con-| 


structed, and touches on some of the ob- 
jections to the plan for building a big 
fleet of these craft. It is il- 
lustrated by a number of photographs. 
American Indian Languages is a valuable 
anthropological study that will be widely 
appreciated. Detecting the Pretense of 
Deafness describes some ingenious methods 
and apparatus that have been adopted in 
France to deal with who seek to 
avoid military service. It is accompanied 
by several explanatory _ illustrations. 
Flicker Phenemena is a short illustrated 
investigation of the effects of intermittent 
flashes of light on the eye. A Motor Car 
Railway Mowing Machine describes and 
illustrates a novel device for cutting the 
weeds alongside railway tracks. The Foun- 
dry Today is an interesting survey of ap- 
paratus and methods employed in the iron- 
easting industries. Physiographic 
division of the United States discusses a 
report of a committee of The Association 
of American Geographers, and includes a 
chart showing the genetic classification of 
land forms adopted. In most studies of 
efficiency in business and manufacturing 
graphic charts are largely employed to 
summarize and illustrate results, but, on 
account of defective methods employed 
in constructing such charts, the impression 
conveyed is frequently erroneous. The 
article on Graphic Charts that Mislead 
explains this condition of affairs and tells 
how the results of statistical facts should 
be illustrated. It is accompanied by a 
large number of cuts. Cotton and Wool 
Finishing Processes discusses problems of 
chemistry, physics and mechanics in an 
important branch of the textile industry. 
Chemicals for Laboratory Use considers 
the reliability and purity of reagents em- 
ployed in chemical investigations and their 
production. Recent Developments in Mole- 
cular Physics reviews a discussion before 
the Royal Institution at London. 


Investigating the Strength of 
Hollow Tiles 


SERIES of investigations of the 

strength of hollow tiles as developed 
in walls of varying thickness has been 
started at the United States Bureau of 
Standards by the construction of a number 
of these walls 5 feet long by 12 feet high. 
The walls so far constructed are of three 
thicknesses—6, 8 and 12 inches. Those 
already laid up have been set with the tile 
on end. It is proposed to construct walls 
of similar size with the tiles placed on their 


obsolete 


men 


Sub- 


sides. Other variables will enter into the}: 


work, and when the investigation is com- 
pleted about fifty will have been built. 
Some of these will be tested by direct 
compression; others by applying a load 
across the middle of the side with the 
purpose of determining somewhat the 
ability of these walls to withstand wind 
pressure. 

Some of the data will be made available 
for the American Society of Testing Mater- 
ials, which is now engaged through one of 
its committees in adopting specifications for 
hollow building tile. 
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ADVERTISING 
CLASSIFIED 


LATHES AND SMALL TOOLS” 
Le 
3 mee STAR” seetenstere 


Cron Feed LATHES 























SENECA FALLS MFG. CO, 
' Seneca Fale N.Y USA, 





Strong Diamond 
Tool Holders 


and many other tools for factory, sho 

garage and home—many high class tools 
attractively priced in our “Odds and Ends" 
pamphlet, which is mailed free on request, 


MONTGOMERY & CO., Inc. 
105 Fulton Street New York City 


OSTER 
PIPE - THREADING 


CATALOG of belt 
and motor-drive 
combination ma- 
} chines for straight and 
bent pipe, nipples and 
bolts free on request, 


The Oster Mfg. Co, 
1967 East 61st St, Cleveland, Ohio 


The “BARNES ”” Positive Feed 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue 


W. F. & Jno. Barnes Co. 


Established 1872 



















Rockford, Illinois 
SOUTH BEND LATHES 


Established in 1906 


1999 Ruby Street 








Making Lathes over 10 years 


LOW IN PRICE 
18 In. to 24 In, owing 
Straight or Gap Keds, 


Send for free catalog 
ing prices on entire fis: 


South Bend Lathe Works 
421 Madison St., 
South Kend, Ind, 


MODEL S CAG MOnELWIRK 
INVENTORS’ ATTENTION! 


The Oswego Machine Tool & Die Works wishes to an- 
nounce that they are equipped with finest machinery 
and employ best too and model makers in the country 
to take care of developing and building models for im 
ventors. Will quote on the work at reasonable flat hour 
basis or tract. Ifint ted, write us for particulars. 


OSWEGO MACHINE TOOL & DIE WORKS, PHOENIX, N. Y. 
Corliss Engines, Brewers 
and Bottlers’ Machinery. 

The VILTER MFG. CO. 
899 Clinton Street Milwaukee, Wis. 


JEPAGE'S 
V cue 
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“VEEDER 
Counters 


register reciprocating 
movements or revolu- 
tions. Various designs to 
fit machines in alm 


a eeely Veeder Mfg. Co. 
and Fine Casti it 
ne Castings, Sergean . 








PRATT 
11500 GOOD TOOLS 


Old Fashioned 
Honesty in these 


Good Tools || 


GREENFIELD 








GOODELL 
PRATT 
COMPANY 
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ENLIST NOW 


IN THE 


Naval Coast Defense Reserve 


YOUR COUNTRY NEEDS MEN AND BOATS 
FOR THE SECOND NAVAL DISTRICT 
Chatham, Cape Cod, to New London, Conn. 


Those who have had experience on small boats are particu- 
larly desired; also radio operators, gunners-mates, machinists, 
cooks, ship-fitters, firemen, and ex-service men. 


Active duty when your services are required 


For enrollment or information apply in person or by letter to 
Enrolling Officer 


Headquarters: Second Naval District 
NEWPORT, R. 1. 


Information can also be obtained at Room 666, Woolworth Building, NEW YORK 
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GMC trucks are 
built in all practical 
sizes, ¥%-ton to 5-ton 
capacity—six sizes in 
all. Each size better 
suited than all the rest 
for a certain class of 
work. 


They use GMC Trucks in the Great N orthwest 





From the timber lands of the North Pacific Coast, 
came the urgent call, send us trucks—trucks that 
are rugged and strong and powerful-——able to stand 
the gaff, to master obstacles and do the work. 


it was the modern call for a better, more efficient 
and less costly means of transportation. 


Today the call has been answered. Fleets of 
GMC Trucks are at work in these great timber 
lands—doing all that the camp railroad did, and 
more—transporting lumber at less cost per thou- 
sand feet in shorter time—living up to the require- 
ments—giving consistent, dependable service. 


The largest timber cut on the steepest mountain 
slope is handled without difficulty. GMC Trucks 
are not handicapped by the grades which were 


impossible for the camp locomotive—they go 
from place to place the shortest way. And this 
is typical of the work being done by GMC Trucks 
in practically every line of business—under varied 
conditions of load and road. 


By adopting GMC Trucks time is turned into 
money—loss turned into profit—and transporta- 
tion put on a sound, business basis. 


Write TRUCK HEADQUARTERS for facts and figures on 
the performance of GMC Trucks in your particular line. 


GENERAL MOTORS TRUCK CoO 
PONTIAC, MICH. 


New York Philadelphia Boston Chicago Se. Louis San Francisco 


Distributors Most Everywhere ca 
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© N. G. Moser 
LOWERING A RECOVERED TORPEDO INTO THE HOLD OF THE U. S. S. “ 
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ENLIST NOW 


IN THE 


Naval Coast Defense Reserve 


MEN AND BOATS WANTED 
FOR THE SECOND NAVAL DISTRICT 


Chatham, Cape Cod, to New London, Conn. 





Rp ee es | EP PER Sp é: Pe % 
Service Pay 
for period same 
of War or as corres- | 
in case of ponding 
National grade in 
Emergency U.S. Navy 














WORK WILL BE IN CONNECTION WITH 








Submarine Chasers, Harbor Patrol Vessels, Supply Vessels, 
Mine Planters and Sweepers, Cable Layers 


Those who have had experience on small boats are particu- 
larly desired; also radio operators, gunners-mates, machinists, 
cooks, ship-fitters, firemen, and ex-service men. 


Active duty when your services are required 


For enrollment or information apply in person or by letter to 
Enrolling Officer 


Headquarters: Second Naval District 
NEWPORT, R. I. 


Information can also be obtained at Room 666, Woolworth Building, NEW YORK 
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